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DISEASES OF THE DIGESTIVE TRACT AND 
ALLIED ORGANS, THE LIVER, PANCREAS, 
AND PERITONEUM. 

By CHARLES G. STOCKTON, M.D, 

THE (ESOPHAGUS. 

Movements of the (Esophagus and Deglutition. The mechanism 
of deglutition has been studied by W. B. Cannon and A. Moser* by 
means of the X-ray, using bismuth in boluses of food, blended with 
water, for the purpose of developing the shadow. These authors con- 
clude that in man liquids are propelled deep into the oesophagus, at the 
rate of several feet a second, by a rapid contraction of the mylohyoid 
muscles, but that solids and semisolids are carried slowly through the 
entire oesophagus by peristalsis alone. Meltzer has shown that liquid 
food is not carried down the oesophagus by peristalsis, but that, having 
been propelled somewhat rapidly to a point a short distance from the 
cardia, it is held for a few seconds, and the peristalsis, extending into the 
cardia, finally carries the food into the stomach. 

In a recent article Meltzer^ reviews the work of Mosso and Wild, as 
well as his own work with Kronecker, and reaffirms that the first affer- 
ent impulse is conveyed from the pharynx to the centre of deglutition, 
which causes a co-ordinate contraction of the mylohyoids, pharyngeal and 
laryngeal groups of muscles ; then there follow successive afferent 
impulses along the several divisions of the oesophagus, including the 
cardia, which cause a more or less continuous i)eristalsi8 from above 
downward. The fact that fluids are rapidly propelled to the lower 
portion of the (esophagus, and that solids and semisolids descend more 

* American Journal of Physiology, vol. i., No. 4. * Ibid., vol. ii.. No. 3. 
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18 DISEASES OF THE DIGESTIVE TRACT. 

slowly and through the intervention of marked peristalsis, is of interest 
in connection with functional disease of the oesophagus. 

Strauss* reports an interesting case of oesophagismus apparently de- 
pendent upon disturbance of the deglutition centre. The patient was a 
man, aged fifty years, who died with symptoms resembling those of cancer 
of the oesophagus. A bougie would not pass the cardiac orifice of the 
stomach, and all foods were regurgitated. At the necropsy nothing 
whatever was found in the oesophagus to account for the obstruction, 
but there was present a chronic hydrocephalus intemus. It should be 
mentioned that this case also presented all the symptoms of intestinal 
obstruction, in consequence of which laparotomy was twice performed, 
and although there was temporary improvement, nothing explaining the 
condition was discovered. 

It occasionally happens that irritation of the mucosa of the lower end 
of the oesophagus or the cardia will cause oesophageal spasm. That it 
does not more frequently occur is probably explained by the •above- 
mentioned experiments describing the mechanism of peristalsis. The 
initial stimulus to the deglutition centre comes from the pharynx, and 
in importance outweighs those coming from points lower down in the 
oesophagus. The momentary stoppage of food at the cardiac end of the 
oesophagus, and the appearance of peristalsis of the cardia as a final step 
in swallowing, indicate that this portion of the tube possesses unusual 
physiological activity. It is also frequently the seat of fimctional dis- 
turbance in dysphagia. It is not always easy to determine that the 
symptoms depend upon a neurosis. 

Hysterical Spasms of the (Esophasnis. This condition is sometimes 
produced by fright and relieved by suggestion. Cattaneo^ reports an 
illustrative case in a child aged twelve years, who for five years had 
suffered from apparent stricture which followed the accidental swallow- 
ing of a glass marble. Solids were managed better than liquids, and 
semisolids without trouble ; warm fluids were taken better than cold ; 
free vomiting sometimes followed the attempt at swallowing. The 
stomach-sound was easily passed and revealed no stricture. This con- 
dition, together with other hysterical manifestations, was relieved by 
the passage of a sound and strong suggestion. 

St. Clair Thomson* discusses functional dysphagia, and points out the 
danger of the diagnostic use of the oesophageal bougie in this condition. 
Sometimes there is aneurism, an unsuspected stricture, or some other 
disease of the oesophagus causing the obstruction. He accepts the pre- 

* Berliner klin. Wochenachrift, September 19, 1898. 

* Gazz. Degli Osped., September 4, 1898. 

' London Lancet, December 6, 1898 ; Philadelphia Medical Journal, December 24, 
1898. 
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vailing belief that the passage of the stomach-tube oft^n relieves func- 
tional dysphagia, and also advises the local application of cocaine. In 
another place Thomson* describes two forms of functional dysphagia — ^a 
paralytic and a spasmodic form. Dr. Clifford Beale reported three cases 
in which patients were unable to swallow food in the presence of onlook- 
ers, but could manage it when not under observation. He also called 
attention to the possibility that the symptoms might arise as a result of 
irritation produced by some foreign body or by some point of follicular 
tenderness. Allusion was made to the not uncommon inability of chil- 
dren to swallow solids — in some cases due to adenoids, and usually 
dependent upon a functional neurosis. 

Rosenheim^ advises a 3 per cent, solution of eucaine, employed 
through an oesophageal syringe, for this and other conditions. In my 
hands the following mixture has proved more satisfactory : Orthoform, 
1 C.C. (grains xv) ; water, 4 c.c. (1 drachm). Kassel uses orthoform in 
this proportion with olive oil. 

Perioesophagitis. Considering the possibility of injury, it is remark- 
able that perioesophagitis is so uncommon. Huismann' reports a case 
of phlegmonous perioesophagitis in a patient who presented symptoms 
of obstruction of the oesophagus with great dyspnoea. Opposite the 
lower cervical vertebra was a cavity containing a purulent mass, extend- 
ing into the posterior mediastinum as far as the bifurcation of the trachea. 
The posterior wall of the upper part of the gullet was much thickened, 
and at one point there was stenosis, although the mucous membrane was 
intact. There was purulent infiltration in the upper part of the oesoph- 
agus. This affection is said to be caused by rupture of a perioesophageal 
abscess into the outer layers of the tube. Small abscesses have been 
found in the oesophagus in phthisis. In this case there was found also 
tubercular infiltration in the apices of both lungs, and it is believed that 
the oesophagus was involved secondarily. Such a process as this may 
heal after rupture into the gullet, and a diverticulum may result. The 
diagnosis of perioesophagitis is rarely made during life, but it is believed 
that the signs of obstruction and pain in passing the tube, together with 
examinations of the blood, would at least suggest a correct diagnosis. 

Deformity of the (Esophaenis. T. W. Griffith* reports a case of 
fusiform dilatation of the oesophagus unassociated with organic stenosis. 
The pathogenesis of this condition is not always clear. Griffith supposes 
that it does not altogether lie in simple atony nor hypertrophy of the 

* Harvelan Society, London, November 17, 1898 ; British Medical Journal, November 
26, 1898. 

» Berliner klin. Wochenschrift, 1899, No. 4. 
" Deutsche med. Wochenschrift, April 27, 1899. 

* Medical Chronicle, November 2, 1898. 
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muscles^ nor in. spasm, but that a certain degree of inactive pressure in 
the mediastinum, probably from inelasticity of the lung, is exercised. 
For treatment he recommends galvanism, and it is important to prevent 
the accumulation of solid particles of food that may not be carried down 
in the absence of peristalsis. The same objection does not hold for 
semisolids and liquids. 

(Esophageal Pouch. An interesting instance of this affection is 
described by Wright and Smith.* It occurred in a man, forty-five 
years old, who had suffered from the disease for ten years. He swal- 
lowed slowly, and, after eating, depression of the head led to the return 
of food, which was sometimes frothy, but never sour. At the begin- 
ning of the meal he found it difficult to swallow solids. By pressure on 
the right side of the neck above the sternoclavicular articulation, food 
could be forced upward into the mouth, and sometimes air, accompanied 
with a squeaking sound. This occasionally happened with food taken 
twelve hours before. After drinking, gas and fluid could be returned 
by pressure on the neck. These symptoms might suggest an oesophageal 
tracheal fistula, in which case it would be well to remember Kohlen- 
berg's method of diagnosis. The latter introduced a soft stomach-tube, 
so that its lower end passed slowly from point to point along the oesoph- 
agus. At the proximal opening of the tube a candle-flame was placed. 
In health the flame is aspirated during inspiration, and blown away 
during expiration, but when the stomach-tube reaches the fistulous 
opening the flame is continuously blown outward during both inspira- 
tion and expiration. The correctness of this theory has been verified 
by autopsy. 

The various means of differentiating between a diverticulum of the 
oesophagus and diffuse dilatation of the gullet are well rehearsed by 
Reitzenstein :^ First, failure of the sound to pass into the stomach after 
steady, gentle pressure for a considerable time indicates diverticulum. 
Second, the chemical examination of the contents, showing the absence 
of hydrochloric acid or gastric ferments, points to diverticulum, as also 
does the finding in the contents of portions of previous meals, while the 
succeeding meal has passed smoothly into the stomach. Third, if there 
is passed into the stomach a tube, the sides of which are fenestrated to 
a point high enough to be in contact with the diverticulum, and a second 
tube is passed beside this, and water is poured into the second tube, as 
much water as was introduced may be siphoned off. If, on the contrary, 
there is no diverticulum, but diffuse dilatation, not a drop will return. 
Fourth, by passing one stomach-tube into the diverticulum and the other 
into the stomach, and using different colored fluids, it may be demon- 

1 British Medical Journal, April 9, 1898. 
» Centralblatt fur Chirurgie, July 16, 1898. 
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strated that the tubes are in different cavities. Fifth, transillumination 
by the gastrodiaphane. Sixth, using the X-ray after a bismuth mixture 
has been swallowed or after the introduction of a shot-filled stomach- 
tube. I. Landauer^ describes a very deep-seated diverticulum, of which 
he was able to make a diagnosis in this way. Similar cases have been 
reported by Miritz, Rcichmann, and Reitzenstein. Other methods are 
mentioned that are of secondary importance. 

Stenosis of the (Esopliagus. (Esophageal stricture resulting from 
the swallowing of caustics is sufficiently frequent. Barling* presented a 
patient, two years old, in whom stricture followed the taking of sulphuric 
acid. Dilatation of the oesophagus followed, but the trouble was relieved 
by the simple passage of the sound. Roemheld^ reports a similar case 
in a boy, aged four years, who was relieved, after the performance of 
gastrostomy, by a retrograde dilatation of the oesophagus by means 
of conical bougies carried through the fistula. A remarkable case of 
stenosis of the oesophagus, which followed severe ulceration produced by 
scarlet fever, is reported. The stricture was located 18 to 20 cm. from 
the incisor teeth. Here also gastrostomy was performed and retrograde 
dilatation was carried out, but with only partial success. An attempt to 
dilate by Koenig's method, using a string of beads, was also unsuccess- 
ful ; the spiral sound was tried and failed, and a laminaria tent some- 
what relieved the stenosis. Ultimately the stricture was overcome by 
the passage of sounds ; a diameter of 12 mm. was obtained, after which 
the fistula was closed and the child recovered. Stricture of the oesoph- 
agus sometimes follows syphilis, but as a cause it must be considered 
rather rare. N. Pries* describes a case that was relieved by mercurial 
inimctions and other specific treatment. 

Cancer of the (Esophagnis is frequent, and is most often seen in the 
region of the cricoid, or near the cardiac orifice of the stomach. Hitzig* 
reports having discovered inequality of the pupils in six out of thirty- 
seven cases of oesophageal carcinoma, doubtless from involvement of 
the sympathetic. Why this should have occurred in 17 per cent, of 
the cases is difficult to explain ; but the association of the two it is well 
to bear in mind. 

THE STOMACH. 

Innervation of the Stomach. The difficult subject of gastric inner- 
vation has been studied by Courtade and Guyon ; their results have been 

» Centralbl. fur innere Med., 1899, No. 16. 

* British Medical Journal, December 24, 1898. 

» Munch, med. Wochenschrift, 1898, No. 46. * Medicina, T. X., 1898, No. 43. 

• Deutsche med. Wochenschrift, September 2, 1897. 
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reported in contributions to the Society de Biologic/ in which evidence 
is offered that there is an antagonism between the pneumogastric and the 
great splanchnic nerves. They believe that excitation of the pneumo- 
gastric provokes contraction of the longitudinal, and later of the circular 
muscular fibres — in other words, increases peristaltic movements of the 
stomach — while stimulation of the great sympathetic nerves antagonizes 
peristaltic movements and causes constriction of the circular and relax- 
ation of the longitudinal fibres. The pneumogastric is believed to act 
upon the pylorus in such a manner as to provoke evacuation. The great 
sympathetic tends to tighten the pyloric passage and arrest motor func- 
tion. The great sympathetic and splanchnics dilate the cardia, while the 
pneumogastric contracts it. The antagonism between these nerve-supplies 
shows an action parallel to that seen in the nerves of the intestine and 
bladder. 

At the Seventeenth German Congress of Internal Medicine, held at 
Carlsbad, in April, 1899, Von Mering and Aldehoff ^ reported the results 
of a series of experiments upon animals, in which they concluded that 
neither the vagus, the coeliac plexus, nor the splanchnic has any apparent 
effect upon either motility or secretion of the stomach. They concluded 
that the ganglion cells lying within the walls of the stomach are the 
nerve-centres from which these fimctions arise. Nevertheless, they 
believe that these centres are under control of the central nervous 
system, as physiological and clinical experience indicates. Personal 
experimentation convinced me that stimulation of the pneumogastric 
nerves constricts the pylorus and produces no other appreciable effect 
upon the gastric motility. These views are confirmed by the elaborate 
experiments of Meltzer.* 

Electro-therapeutics in Oastric Diseases. Einhorn and Hemmeter 
believe that they have excited gastric motility by electrical stimulation 
of the gastric mucosa, a result which neither Meltzer nor I could ob- 
tain. There is ample clinical experience to warrant the intragastric 
application of electricity to improve both the motion and secretion of 
the stomach, but physiological experiments so far have not satisfactorily 
explained these results. In discussing this subject, Clifford AUbutt* 
deprecated the advantages of electricity. Herschell replied with the 
statement that there was overwhelming clinical evidence in favor of the 
method. We should conclude that electricity has secured a position in 
the therapeutics of gastric diseases, but that so far it can be positively 
defended from clinical experience alone. 

» Bulletin Medical, March 23, 1898, and July 28, 1898. 

» ReiJorted in Wiener med. Blatter, 1899, No. 18. 

' Transactions Association of American Physicians, 1898, vol. xiii. 

♦ British Medical Journal, July 28, 1898. 
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Oastric Secretion and Digestive Ferments. Camus and Glcy^ have 
made an interesting but complicated report of their experiments with 
pepsin, lab-ferment, and trypsin. Linossier^ has made a report on diges- 
tive ferments that led to an interesting discussion, in which Soulier, 
while believing that the stomach plays an important rdle in digestion, 
gave expression to the old skepticism as to the usefulness of pepsin. 
He believed, with Germain Se6, that there is always sufficient pepsin 
secreted for the requirements of digestion. Linossier, disagreeing with 
this dogma, held that pepsin is in itself useful, and suspension of its 
secretion means impaired digestion, and said that pepsin does more than 
to initiate the digestive act. Dufourt thought that pancreatic juice 
would take care of the ailments regardless of the gastric digestion. In 
reply, Linossier stated that this is not found to be the case in experi- 
mentation with animals. It is safe to conclude that Linossier is correct 
in his views. While it is useless to administer pepsin with a view of 
restoring gastric function, there is reason to believe that its presence is 
very necessary to the well-being of the patient. Its exact r6le in the 
present state of our knowledge is not easy to explain ; but it should 
not be discarded so generally as has been recommended in recent litera- 
ture. 

Much discussion has arisen as to our resources for the increase of 
gastric secretion by means of the administration of drugs. To answer 
this question, Fremont' experimented on dogs, freeing the stomach from 
the oesophagus and intestine. The gastric juice was studied from the 
stomach thus isolated. Subsequently there was introduced a variety of 
substances, and the relation of the total acidity to the total chlorides was 
studied. He found that both the total free acid and total chlorides were 
increased by the following drugs, the activity of which is in the order 
mentioned : White wine, gentian, condurango, cardui benedicti, hops, 
simaruba, menyanthes, Colombo, quassia, strychnine, and pilocarpine. 
White wine more than quadrupled the total acidity and more than 
doubled the total chlorides ; gentian and condurango followed closely 
after ; pilocarpine increased the total acidity only 7 per cent., and strych- 
nine only 43 per cent. These figures are something of a surprise, and 
are not in accord with the usual clinical experience which has credited 
strychnine and pilocarpine with a much higher place than that occupied 
by white wine or gentian. Fremont's views agree in the main with the 
experimental results of Olivetti and Maggia,* who found that although 
pilocarpine temporarily increases appetite, it does not excite an increase 
of free hydrochloric acid in case of subacidity. At the last (Carlsbad) 

* Arch, de Physiologie, 1897, No. 4. * Lyon Medical, January 22, 1899, No. 4. 

» Ibid., September 4, 1898, No. 36. ♦ Cited in II Morgagni, 2, No. 44. 
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meeting of the German Congress of Internal Medicine, Riegel reported 
that in a series of experiments on animals he was unable to demonstrate 
an invariable result of any one drug upon gastric secretion. Generally 
atropine depressed the secretion, the free hydrochloric acid falling to one- 
half or one-third the normal. On the other hand, the acidity was equally 
increased by the hypodermatic use of pilocarpine. The disturbance of 
gastric motility may have played a part in determining the result in the 
above-named observations. When, through faulty motion, the acid 
chyme is not discharged into the intestine, hyperacidity results. 

The effect of motion in promoting chemical changes in the stomach 
contents has been recently studied by Turck,^ who, in a preliminary 
report, has shown that in the artificial stomach the addition of regular 
churning movements materially advanced the digestive process. 

Acute Catarrhal Gastritis. Some sensible remarks on this disease 
and on its management are made by Boardman Reed,^ in which he calls 
attention to the fact that acute febrile catarrh of the stomach is uncom- 
mon in the adult, though so frequent in children. He points out that 
the well-known symptoms are closely simulated by vomiting, associated 
with gastralgia, dependent upon nervous disturbance. This observation 
should be emphasized, as this error in diagnosis is frequently made. 
In gastritis there is always tenderness on deep pressure. Superficial 
tenderness is more common in the neuroses and is dependent upon 
hypersesthesia. The presence of hypersesthesia in other regions and 
the accompanying evidences of nervous irritability assist in making 
the distinction. 

The indications for treatment are, first, removal of any remaining 
particles of gastric contents ; second, rest of the inflamed organ. This 
practically completes the treatment. Reed advises against allowing large 
draughts of cold water, especially when acidulated ; against the urging 
of food upon the patient, whereas fasting is desirable, and against the 
administration of antiemetics, such as bismuth. Calomel in small, fre- 
quent doses he advises, and he speaks of personal success in the use of 
arsenite of copper in doses of y^Vir ^^ ^ grain. In alcoholic gastritis he 
prefers the copper arsenite to the old favorite — Fowlcr^s solution. Per- 
sonally, I have had no success with this use of copper. The calomel 
should be given in sufiicient amount to thoroughly empty the gastro- 
intestinal tract. 

Chronic Catarrhal Oastritis. A long and critical review of this 
subject comes from Bruno Oppler.^ The disease may occur as a primary 
or secondary manifestation. In all the pathological changes are similar. 

* Journal of American Medical Association, June 24, 1899. 

* International Medical Magazine, April, 1899. 
» Klin. Vortrage, September, 1898, Heft 123. 
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The gross appearance of the mucous membrane is that of thickening 
and looseness of structure, with a reddish-pink or grayish-pink color, 
depending upon the stage of the disease, with a covering of stringy 
mucus, sometimes milky in appearance, due to leucocytes and degenerated 
epithelium. The thickening is irregular in distribution and the under- 
lying submucosa forms the picture of the so-called "4tat mamelon." 
Sometimes there are evidences of polypus-like growths ; again, there are 
catarrhal erosions which may extend to true ulceration. Microscopically 
there are evidences of congestion, which may extend to the muscularis. 
The hypertrophy and thickening may give rise to stenosis of the pylorus. 
The secreting glands may disappear and be replaced by mucous mem- 
brane. The condition known as cirrhosis ventriculi results from marked 
thickening from increase of interstitial tissue. Under such conditions the 
stomach may retain its normal size and present few gross changes. The 
author takes up the symptomatology, which includes few items of diag- 
nostic importance, as most of these may be produced by other condi- 
tions. The appearance in the stomach contents of the mucus above 
described is a valuable symptom. The secretion of free hydrochloric 
acid is generally decreased. In the beginning of the disease it is in some 
instances increased — a fact that has attracted much attention in France, 
where its importance seems to have been exaggerated. The differential 
diagnosis between functional affections of the stomach and chronic 
catarrhal gastritis is sometimes difficult, although examination of the 
gastric contents and the study of the case, both as to etiology and progress, 
enable one to reach a correct conclusion. Chronic catarrhal gastritis is 
very often secondary to diseases producing passive congestion of the 
stomach and other abdominal viscera. It is, therefore, commonly seen 
in those affections of the heart, lungs, and liver that obstruct the circu- 
lation of the blood. Aside from such cases, contrary to the accepted 
belief, it is not a very frequent affection, and the majority of cases 
treated for chronic catarrhal gastritis are essentially cases of neurosis, 
gastroptosis, or gastroectasis. 

A form of the disease called atrophic catarrhal gastritis has re- 
cently attracted considerable attention. The subject has been well treated 
by A. Reichmann,^ of Warsaw. The striking feature of this form of the 
disease is the disappearance of gastric secretion, for which reason the 
affection is constantly confused with axihylia gastricciy which is, at least 
in the beginning, often merely a functional affection. Keichmann speaks 
of the symptoms as appearing suddenly and usually on alternate days, 
not immediately after meals, but generally during the night. First 
there is nausea; second, painful sensations like those resulting from 

^ Berliner med. Wochenschrift, 1898, No. 48 ; La Semaine M^dicale, 1898, p. 464. 
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enteroptosis ; third, regurgitation of an alkaline-saline liquid containing 
no true gastric juice. The fluid obtained from the stomach appears 
to be a watery secretion of the mucous membrane, and exercises no 
digestive action either on starchy or nitrogenous foods. For treatment, 
he recommends lavage and the administration of extract of pancreas, 
and, at other intervals, hydrochloric acid. 

There is no doubt that atrophic gastritis has a real existence, but 
many observers who have studied the subject carefully believe that the 
condition often begins as a functional achylia gcuttrica, with the atrophy 
appearing as a secondary matter. 

Treatment. Caporali,* for chronic catarrhal gastritis, recommends 
lavage with a solution of zinc sulphate, 0.01 to 0.02 centigramme to 
the litre of water, and later the strength may be somewhat increased. A 
weak solution of sodium bicarbonate, which converts the remaining por- 
tion of the zinc sulphate into zinc carbonate, should be administered 
immediately after. This plan of treatment seems to particularly suit 
some cases, but in my practice it has not generally supplanted silver 
and the vegetable astringents, such as hydrastis and hamamelis. 

Erosions of the Oastric Mucous Membrane. This condition, first 
described by Max Einhorn,^ he has again reviewed, and he reports thir- 
teen new cases. He answers Henmieter and others, who believe that 
the erosions are merely a feature of chronic gastritis, and refers to the 
writings of C. Pariser, Stockton, and Allen Jones as supporting his own 
views on the nature of the disease. Einhom's position is apparently 
well taken, although it must be confessed that the etiology of the disease 
is very obscure. For treatment, he repeats the recommendations made 
in his former articles^ and in his text-book. 

Peptic Ulcer. Berg* advances a new theory to explain the develop- 
ment of peptic ulcer. He supposes that it results from a narrowing of 
the pylorus, which leads to a certain amount of food stagnation, which 
is followed by increased acidity and chronic gastric catarrh. Basing his 
therapy upon this theor}', he advises as treatment gastric lavage and the 
relief of food stagnation. Here the writer apparently fails to recognize 
the importance of the fact that lavage immediately preceding or during 
the development of gastric ulcer does not reveal food stagnation, except 
when the ulcer is at the pylorus, when it would naturally cause obstruc- 
tion, contraction, or spasm. Nor does he give sufficient importance to 
the fact that at necropsy peptic ulcer shows a singular absence of accom- 
panying inflammatory processes. 

» Bulletin Medical, 1899, No. 16. 

" Journal of American Medical Association, May 20, 1899. 

* New York Medical Journal, September, 1892. 

* Medical Record, July 30, 1898. 
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Graston Lyon,^ after reviewing the etiology, believes that we must 
admit the association of these two factors : First, lesion of the mucosa ; 
second, the corrosive action of the acid gastric juice on the mucosa and 
its consequent interference with cicatrization. 

Aufray^ gives the following rules for the recognition of perforation of 
the stomach in gastric ulcer : The appearance of sudden, intense, local- 
ized, almost continuous pain, which increases with the ingestion of food. 
He would regard this as the best diagnostic evidence, but there also 
would likely appear an unusual tension of the abdomen with resistance 
and retraction of its walls ; also rapid and severe collapse, with absence 
of vomiting and fever. With the performance of laparotomy, the escape 
of gas and the presence of partly digested food without fecal odor con- 
firm the diagnosis. 

Cabot^ reports a case of perforation in which the abdomen was filled 
with gas, but no gastric contents nor any secretion had escaped. 

Several instances of round ulcer without hyperchlorhydria have been 
reported. An interesting instance is given by Anton Krokiewicz,* which 
is the second he has reported. At first the hydrochloric acid was free 
in the gastric contents, but disappeared, to give place to lactic acid. 
There was moderate leucocytosis and 70 per cent, of hsemoglobin, but 
this was following hsematemesis. A diagnosis of latent cancer was 
made, but at autopsy thirty ulcers were found in the mucous membrane 
of the stomach and no malignant disease. It should be noted that the 
mesenteric and retroperitoneal glands showed caseous degeneration, and 
there was found pulmonary tuberculosis. The author concludes that the 
disappearance of free hydrochloric acid may occur shortly before death. 
He points out the fact that there were 4,000,000 red cells to the cubic 
millimetre, which should be taken as an evidence against carcinoma. It 
is possible that the ulcers in this case were of tubercular origin — a fact 
which might have a bearing upon the absence of free hydrochloric acid. 

According to J. Petruschky,^' it is im|x>ssible to diagnosticate a tuber- 
cular gastric ulcer bacteriologically, because of the manifest sources of 
error. He has succeeded in making a diagnosis twice by means of the 
tuberculin test. He reports two cases thus recognized, in one of which 
a cure was produced by the use of tuberculin, other treatment for the 
condition having been tried for some years without success. 'R. Schiitz* 
finds that certain affections of the large intestines — for instance catarrhal 

1 Bulletin Medical, 1898, No. 25. 
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inflammations, enteroptosis, and obstipation — may simulate very closely 
the picture of gastric ulcer. He finds that these cases are relieved by 
clearing the colon by lavage, which enables one to exclude gastric ulcer. 
Surely such cases must be very exceptional. 

We may still hold to the belief that in gastric ulcer hypersecretion 
is the almost invariable rule. According to Fremont,^ the secretion of 
hyperacid gastric juice is continuous and not intermittent, and it requires 
to be continuously neutralized. For this purpose he would employ large 
doses of alkalies, given in portions of milk every half hour. He believes 
that to nourish per rectum in case of peptic ulcer is a deplorable practice, 
and especially advises against ice or cold milk, although ice-packs over 
the abdomen have a favorable effect. 

Graston Lyon* says that it remains for Fremont to prove what he says 
as to the continuous secretion of gastric juice — a statement that he re- 
gards absolutely in discord with accepted ideas. He also objects to the 
administration of aliments by the mouth, and believes that the best way 
to suppress hydrochloric acid secretion is to abandon the causes that 
excite the secretion, the most important of which is the ingestion of food. 
Lyon' believes that gastric ulcer is amenable to a purely medical treat- 
ment, save when there is rapidly mortal or continued hemorrhage, or 
when there are continued excruciating pain and incoercible vomiting or 
intercurrent perforation. As indications for treatment, he would place, 
first, measures directed toward the cicatrization of the ulcer. Here rest 
of the organ is of first importance ; but by that he does not mean pro- 
longed rectal alimentation ; this he would employ only during a very 
limited time when there has existed prolonged hsematemesis or incoer- 
cible vomiting and violent pain. He would employ a diet of skimmed 
milk, beginning with one-half glass every three hours, and slowly 
increasing it until there is taken a glassful every two hours. For rectal 
alimentation, milk with the yolk of eggs is advised, to which should be 
added salt. He thinks rest in bed should be prescribed for two or three 
weeks at least, and he recommends the administration of subnitrate of 
bismuth in doses of 10 to 15 grammes suspended in 200 grammes of 
water. This treatment, with large doses of bismuth, was suggested some 
years ago by Fleiner, by whom it was sometimes introduced through the 
stomach-tube. Dreschfeld, of Manchester, believes in the bismuth, but 
objects to the use of the tube. Lyon believes that the bismuth assists in 
suppressing pain and vomiting, and favors the cicatrization of the ulcer, 
but that, contrary to the assertion of Fleiner, it has no action upon 
hyperchlorhydria. There can be no doubt but that bismuth is much 

1 Bulletin Medical, June 22, 1898, No. 50. 

» Ibid., June 26, 1898, No. 51. » Ibid., 1898, No. 25. 



THE STOMACH. 29 

more serviceable when used in a previously emptied stomach, although 
the practice of lavage is attended with some risk in gastric ulcer. 

Lyon's second indication for treatment is to remove the hyperchlor- 
hydria. For this he would employ hot fomentations over the epigastrium 
and the use of Carlsbad salts, as recommended by Leube. He advises 
alkalies in the form of sodium bicarbonate in doses of 10 to 30 grammes 
in twenty-four hours. This he regards as a mere palliative, and in no 
sense as specific. Other alkalies, such as chalk and magnesia, may be 
used in combination. In discussing these views of Lyon, Mathieu^ 
expressed his disapproval of the use of the stomach-tube, except in cases 
of chronic ulcer with obstruction. Each time that an acute attack occurs 
he would nourish the patient per rectum. On the first day he advises 
several injections of salt-water, from 200 to 300 c.c, as a means of sus- 
taining the patient and rendering the rectmn accustomed to the work 
imposed upon it. Later, to the salt-water should be added an egg, and 
ultimately the salt-water should be replaced by milk. The Carlsbad 
cure is not believed to decrease hydrochloric acid secretion, and it should 
not be employed during the active period of the disease. Mathieu also 
objects to the use of iron and arsenic for the relief of ansemia imtil after 
the ulcer is healed. The views of Mathieu are as sound as they are 
simple. Ewald^ treats cases of active ulcer by rest in bed, nutritive 
enemata, pellets of ice in the mouth, and a few drops of cocaine solution, 
to relieve the sense of hunger. 

(lastrorrhagia. Successful methods for the treatment of gastror- 
rhagia continue to appear. Possibly the fact that it is natural for arterial 
hemorrhages to cease when the blood-pressure becomes low is too much 
overlooked. Wintemitz recommends the introduction of ice per rectimi, 
which is supposed to act reflexly in contracting the gastric bloodvessels. 
Ice applied to the testicles is supposed to control haemoptysis through a 
similar action. Prof. Tripier,^ of Lyon, on the other hand, recom- 
mends the injection of water at a temperature of 50° C. per rectum, 
three times a day, and oftener if there is hemorrhage. Editorially, the 
Lyon Medical * recurs to the subject, reporting a grave case in which the 
treatment proved most successful. J. G. Ziarko,* after examining ten 
cases, shows that, in contraindication to the observation of Wintemitz, 
the acidity of the gastric juice is diminished after the use of nutritive 
enemata, and, therefore, they are to be recommended after hemorrhage 
from gastric ulcer. A similar plan is advocated by Lupine.* Recently, 
gelatin in 10 per cent, solution has been employed for the relief of gas- 

" Bulletin M^ical, 1898, No. 43. 

* Transactions British Medical AHsociation, Edinburgh meeting, July, 1898. 

» Lyon Medical, July 17, 1898, No. 29. * Ibid., January, 1899, No. 1. 

^ Prag. med. Wochenschrifl, 1899, No. 14. « Th^se de Lyon, 1899. 



30 DTSEASES OF THE DIGESTIVE TRACT. 

trie hemorrhage after the failure of other means of treatment Polia- 
kow^ recommends about 200 c.c. of this solution to be taken three times 
a day. 

We must remember that gastrorrhagia is not always occasioned by 
gastric ulcer. Cipriani* reports an instance of gastric hemorrhage 
occurring in a chlorotic. In this case, after the failure of other measures, 
the hsematemesis was promptly arrested by compressing bandages applied 
around the body and over the stomach, with which rectal alimentation 
was combined. Thirst was relieved by injections of salt solution and 
hunger by subcutaneous injections of cocaine. Eder^ reports the case of 
a colored woman, twenty years old, who had vomited blood once or twice 
a day for over a year. The quantity was not over half a wineglassful. 
There was no intestinal bleeding, no digestive disturbance, and menstru- 
ation was regular. She was not ansemic nor were there any other abnor- 
malities found, save a ragged ulcer in the nasal passages, from which a 
slight amount of blood oozed. After this spot was cauterized the hsema- 
temesis ceased, although it was not thought that the blood came from the 
nose. 

Steven* reports the case of a woman, twenty-six years old, who was 
in perfect health imtil the present attack, which began with anorexia and 
pain after taking food. She soon had profuse vomiting of blood, and 
died from an uncontrollable diarrhoea. On post-mortem there was found 
on the posterior surface of the stomach, four inches above the pylorus 
and slightly below the lesser curvature, an abraded area which was 
superficial and one-fourth by one-eighth inch in size. Near its centre 
were two pinhole openings leading directly into one of the lateral branches 
of the gastric artery. In a second very similar case a superficial abra- 
sion occurred near the pylorus, slightly above the greater curvature. In 
the centre there was a small opening leading into each branch of the 
gastro-epiploic artery, and in this case hemorrhage was profuse. There 
was an absence of the usual gastric symptoms in stomach disease. 

According to Dreschfeld,* gastric hemorrhage may be due to toxic 
gastritis, carcinoma, persistent vomiting, the various affections leading to 
portal obstruction and to alterations in the blood, as in leuksemia, jaun- 
dice, pernicious anaemia, purpura, haemophilia, and scurvy ; also occasion- 
ally from functional nervous causes, and, as a rare occurrence, vicarious 
menstruation. Among the new remedies for the treatment of gastric 
ulcer is potassium bichromate, in doses of one-tenth to one-twelfth of a 

* Lyon Medical, 1898, No. 38. 
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grain every six hours, recommended by McHardy.^ Maberly^ speaks 
of two South African drugs, Monsonia ovata and Monsonia burkei, for 
the relief of gastric ulcer and ulcer of the upper intestinal tract. 

The gravity of the prognosis in round ulcer of the duodenum is 
referred to by Burwinkel,^ although he reports five cases that recovered. 
He rehearses the following points of diagnosis : First, melsena, showing 
that the blood came either through the stomach or duodenum, and the 
absence of haematemesis, leading to the belief that the stomach was not 
the seat of hemorrhage ; second, the seat of pain corresponding \nth the 
duodenum and appearing two or three hours after food ; third, previous 
dyspeptic symptoms; fourth, age and sex. The patients are nearly 
always men at about middle life. 

Cancer of the Stomach. To our knowledge of cancer of the 
stomach, Cheney* has added the reports of examinations of 150 cases, 
20 of which occurred in subjects under thirty years and 17 between the 
thirtieth and fortieth years of age. Only 11 out of 150 cases presented 
a family history of cancer. Pain was present in 130, vomiting in 128, 
tumor in 115, hflematemesis in only 36, aggravated dyspepsia in 38. He 
calls attention to the established fact that tumor of the pylorus may be 
found in almost any part of the abdomen, and he highly recommends 
inflation of the stomach as an assistance in diagnosis. Statistics show- 
ing that cancer occurs more often in men than in women are accumu- 
lating. Emile Larie^ presents two series of cases showing that this 
preponderance of the disease in males holds true in France. 

Cancer may exist as a comparatively latent affection, as shown in an 
article by J. Friedenwald.^ He reports the case of a man, seventy years 
old, who at no time complained of feeling ill, and who died suddenly 
from hemorrhage, the result of an adenocarcinoma occupying both the 
anterior and posterior walls of the stomach. The lack of differential 
symptoms and signs in carcinoma ventriculi is dwelt upon by C. W. 
Dulin,^ who says that the symptoms of cancer may be paralleled in 
chronic catarrhal gastritis, gastric ulcer, gastric neuroses, or dilated 
stomach. A. Gordon® holds that there are no pathognomonic symptoms 
known of this disease. The coexistence of chronic gastritis of a de- 
pressed type, and lactic acid in the stomach contents — although either 
condition may exist separately — ^is important evidence of cancer. The 
appearance of a tumor, he considers, usually occurs too late to render it 
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a necessary means of diagnosis. The diminution of urea is such as 
occurs in other disturbances which lower nutrition, and the condition of 
the blood is usually that of a secondary aixsemia. Even after having 
made out an induration in the region of the stomach in cachectic individ- 
uals, the utmost caution must be exercised before pronouncing the word 
cancer. Phlebitis, as a symptom, has occurred often enough to attract 
attention. Lancry^ reports a case, and refers to communications on the 
subject by Kelch and Ballin,^ and to one by Surmay,' and another by 
Jaccoud,* as a means of early diagnosis of gastric cancer. Albu* relies 
most on the gradual decrease of free hydrochloric acid in the stomach 
contents, the progressive diminution of the motility of the stomach, and 
the reappearance of lactic acid as the motility decreases. After the 
removal of stagnation by operation he found that lactic acid disappeared 
and hydrochloric acid may continue or reappear in the stomach contents. 
This behavior of hydrochloric acid must be very exceptional, although 
I have once observed it. The appearance of the Oppler-Boas bacillus 
in the gastric contents is almost invariable in this disease. Julius 
Ullman^ relates his experience in Boas' clinic, his personal experience 
since, and his observation of the cases of Knickerbocker.^ Both UUman 
and Knickerbocker affirm that the bacillus is rarely absent in this dis- 
ease, and that they have never found it present in any other. It may 
occur when free hydrochloric acid is present, but it is more likely to 
appear with failure of hydrochloric acid and the development of lactic 
acid. Organisms closely resembling the Oppler-Boas bacillus have been 
found in non-cancerous cases, such as that reported by Karl Sternberg.® 

It cannot be said that the latter has altogether discredited the value 
of this bacillus as a means of diagnosis, but it is coming to be acknowl- 
edged, even by Boas, that the organism is not pathognostic. 

Hensen® discovered infusoria buried in the mucus in a case of cancer 
of the stomach, particularly on the upper layer of the least ulcerating 
portions of the surface of the tumor. 

The fact remains, that a positive early diagnosis of cancer of the 
stomach cannot be made by examination of the stomach contents. 
Nevertheless, by this means, when the examinations are repeated at 
intervals for a sufficiently long time, a very approximate diagnosis is to 
be anticipated. One expects to find the slowly decreasing secretion of 
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hydrochloric acid, and after a time the appearance and gradual increase 
of lactic acid, the development of the well-known symptoms of food 
stagnation, and the presence of the Oppler-Boas bacillus. These, with 
cachexia, loss of weight in spite of treatment for chronic gastritis, and 
the depreciation in the blood, when such are not otherwise obviously 
explained, make the diagnosis of cancer highly probable. The blood 
should be examined, as in most cases it contributes something to the 
picture of carcinoma, although no result can be reached which establishes 
a differential diagnosis. There is, according to V. Jez,* first, anaemia, 
often of a severe type. Leucocytosis may arise, first, in hemorrhage ; 
second, in secondary softening ulceration. F. P. Henry' reports that 
in the blood-counts of carcinoma he finds that the red cells sink to 
between 2,000,000 and 3,000,000 per cubic millimetre, but has never 
seen them below a minimum of 1,500,000. He makes the point that 
in malignant disease the cachexia is relatively more advanced than is the 
decline in the blood, whereas in pernicious anaemia the cachexia is less 
marked than one would expect with so high a degree of oligocythaemia. 
Jez holds that a digestive leucocytosis is usually, although not invariably, 
absent in this disease. It is interesting to compare the observations of 
Hofmann,' who in twenty-four cases of cancer of the stomach found 
digestive leucocytosis absent in all but three ; in nine cases of ulcus ven- 
triculi it was absent in all but two cases. It appears, therefore, to be 
absent about as often in one disease as in the other, and we must cease to 
regard it as of great diagnostic utility. G. Manchetti* regards leucocy- 
tosis as occurring in direct proportion to the proteolysis, and shows that 
it may occur in carcinoma when digestion continues. 

The views of Dulin,'^ that death in carcinoma of the stomach is not 
in the majority of cases due to systemic infection but to obstruction by 
tumor or the destniction of gastric glands, received corroboration in the 
results following gastro-enterostomy. It is not uncommon to find patients 
rapidly improving in blood and gaining in flesh for several months after 
the relief of food stagnation. The views of Wrobleusky, that the urine 
contains a diminished amount of chlorine while the sodium chloride occurs 
in the feces in a normal degree, are not thoroughly established. In Schlat- 
ter's^ case of total extirj)ation of the stomach, studies were made to ascer- 
tain what effects the operation had upon the process of assimilation. So 
far as could be ascertained there were none. The nitrogen output was 
found to be undisturbed by the removal of the stomach, and the excretion 
curve was quite the same as that under normal conditions. 
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The present views as to our means of diagnosis of cancer of the 
stomach were well epitomized by Ewald before tlie British Medical 
Association at the Edinburgh meeting, July 26-28, 1898. He stated 
that the presence of lactic acid is as little specifically characteristic of 
cancer as is the absence of free hydrochloric acid. Ijactic acid only 
occurs in gastric cancer after serious alterations of digestion have 
appeared, and usually after a palpable tumor is present. Quite as much 
as ever, therefore, the demonstration of tumor of the stomach, the size, 
position, and mobility, are the best criteria for operation. Ewald does not 
discredit the impoi*tance of the study of the gastric contents nor the 
appearance of cjichexia. Unfortunately, these conclusions do not help 
in the early diagnosis. To this end many are working, but it is yet 
rather remote. 

Syphilis of the Stomach. This condition sometimes resembles malig- 
nant disease, as in the case reported by E. Fraenkel.* A man, forty- 
seven years old,' who during life suffered from subjective gastric 
symptoms and the absence of free hydrochloric acid, died from perfora- 
tive peritonitis. In the stomach were found thirteen ulcers of various 
sizes. There were many in the intestine, of which eighteen had perfor- 
ated. Histological examination revealed the case to be syphilis. 

Fraenkel regards syphilis of the stomach as rare, although Dieulafoy* 
states that it is not so rare as it is supposed to be, and that the lesions 
occur in various forms : hemorrhagic erosions, gummatous infiltration of 
the submucosa, gummatous plaques, circumscribed gimimata, gummatous 
ulcerations, and cicatrization. He believes that the corrosive action of 
gastric juice is exercised here as in simple ulcer, and that the symptoms 
of syphilitic ulceration may reproduce those commonly obser\"ed in 
simple ulcer. When these symptoms develop in the syphilitic he thinks 
it wise to regard them as specific in origin. He reports an interesting 
case, which after being repeatedly and unsuccessfully treated for gastric 
ulcer was ultimately cured by mercury and iodide. The gastralgia of 
syphilis may, therefore, more frequently depend upon a lesion than has 
been supposed. Cases of this affection are reported by Allen Jones,^ 
who refers to a series reported by Kiser and to another by myself. In 
his cases other affections were excluded, and relief resulted from anti- 
syphilitic treatment, particularly the iodides. 

TuberciQosis of the Stomach. Tubercular ulceration of the stomach 
may be mistiiken for simple ulcer. Petruschky^ reported two cases that 
responded to the tuberculin test. The rarity of tubercular disease of 
the stomach is rather extraordinary when we consider the sources of 

* Deiitstaie nied. Wochenschrift, 1898, No. 52. * Bulletin Medical, 1898, No. 40. 

* Philadelphia Medical Journal, April 29, 1899. 

* Centralbl. fur innere Med., 1899, No. 18. 



THE STOMACH. 36 

infection, and, according to Senn,^ is dependent upon the fact that the 
bacillus tuberculosis loses its virulence or dies in the presence of an acid 
medium. It is highly probable that tuberculosis is not rarely a factor 
in the production of various stomach affections. 

Max Beck* reports the very interesting results that followed the injec- 
tion of tuberculin in a large number of dispensary patients, and was 
surprised to find with what frequency they reacted even when there was 
no physical sign and when the ordinary symptoms of tuberculosis were 
absent. In his series occurred 47 cases diagnosed as gastritis, of which 
28 reacted. In ulcus ventriculi 10 reacted, a proportion of 66 per cent. 
In 62 cases of gastro-enteritis, 29 reacted ; in 13 cases of peritonitis, 7 
cases reacted. This shows that tuberculosis may be the unseen agent, 
upon the activity of which certain digestive troubles remain intractable. 
In this connection attention should be directed to the various gastric 
disorders which are seen in incipient phthisis, a subject that has been 
studied by Wilhelm Croner.^ After examining many cases he found 
that it was impossible to distinguish between the conditions found in the 
tubercular from those in the non-tubercular. Eructations and sensations 
of distention, succussion over the epigastrium, and irregularity at stool 
are common symptoms. There was no anatomical dilatation, and entero- 
ptosis occurred only in a minor degree. He found no regularity in the 
gastric chemistry ; motility was not much disturbed, but a light acidity 
was the rule. 

In personal experience these views are justified. I have occasionally 
seen very marked dilatation and gastroptosis, neither of which events 
should excite surprise when we consider the large number of cases of 
tuberculosis. The tubercular state contributes to the development of 
digestive diseases much in the same manner as do other conditions that 
are accompanied by depression and toxsemia. 

Shape and Position of the Stomach. In a contribution coming 
from H. W. Bettman,* of Cincinnati, it is shown that there are several 
distinct types, both as to shape and position, of the stomach. Ordinarily 
the long diameter is slightly more than twice the vertical. The relation- 
ship between the vertical and the long diameters is very variable. In 
the senile stomach Bettman finds no definite change in the shape, but in 
the foetal stomach he finds striking differences in form. Contrary to 
other observers, he holds that the fundus occupies relatively the same 
space in the foetal as in the adult stomach, which is about 28 per cent, 
of the total length. The interesting observation is made that the cardiac 
orifice is very much nearer the anterior than the posterior wall of the 

* Journal of American Medical Association, June 4, 1898. 

» Deutsche med. Wochenschrift, March 2, 1899. » Ibid., 1898, No. 48. 

* Philadelphia Monthly Medical Journal, March, 1899. 
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organ, so that about two-thirds of the fundus lies behind the outlet of 
the oesophagus. Bettman believes that confusion regarding the shape of 
the stomach depends upon the fact that the organ is examined during 
different degrees of distention. The contracted stomach lies with its axis 

Fig. 1. 




Stomach of an adult male seen fix)m above and showing the asymmetrical insertion 

of the oesophagus. 

downward and to the right. It becomes horizontal when the stomach 
is moderately full. The most fixed portions are the cardia and the 
pylorus; the latter should not be more movable than 3 cm. in any 
direction. Bettman also makes the interesting and original observation 
that the oesophagus " does not enter the stomach at a point equidistant 
from the anterior and posterior surfaces of the stomach. The cardiac 
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orifice is invariably much nearer the anterior than the posterior wall." 
Bettman states that this asymmetry of insertion is constantly present, 
occurring in all the stomachs examined, both foetal and adult. In 
general, it may be stated that about two-thirds of the fundus lies behind 
the cardiac orifice. (See Fig. 1.) 

M. Pflaunder^ disputes the statement that the capacity of the stomach 
in different individuals shows enormous variations, and believes that 
these conclusions were reached without due regard to the questions of 
internal pressure and power of contraction, and without relation to the 
length of the individual. He finds that a nursing child has a smaller 
stomach than one artificially fed, and that the capacity of the normal 
stomach is relatively smaller than that of the diseased. The capacity 
bears a relation to the size of the pyloric opening. When the latter is 
narrow there is a greater stomach capacity, and when wide the stomach 
is relatively small. Objection has been raised to the umbilicus as the 
landmark in describing the location of the stomach. For this reason 
Rosenfeld^ suggests the drawing of a series of lines as a guide. One of 
these crosses the abdomen, connecting the tips of the tenth ribs, the 
second connecting the highest points of the iliac crests, and the third 
the anterior superior spines of the ilium. Rosenfeld found that two- 
thirds of the lesser curvature of the stomach occupies a vertical position, 
or even slanted slightly to the left. The remaining portion is directed 
horizontally to the right or slightly upward, thus making the stomach 
vertical as regards the cardiac portion and horizontal in the pyloric por- 
tion ; when the stomach is moderately full it rotates more to the front. 
Rosenfeld regards gastroptosis as evidence of the presence of dilatation. 
Such enlargement may take place either in the vertical or horizontal 
direction, or there may be a third form, with dilatation in both direc- 
tions. He has reached his conclusions by means of the X-ray, the 
shadow being produced by a sound filled with shot introduced into 
the stomach to various distances. 

Bianchi and Comte' have made some interesting experiments in regard 
to the shape and position of the stomach by means of the phonendo- 
scope, and their conclusions for the most part substantiate the statements 
of Bettman and Rosenfeld. They believe that the lower border of the 
stomach is lower down in direct proportion to the weight of the food 
taken as well as to the resistance of the walls and the supports of the 
stomach. In health the cardia sinks and the pylorus is pushed toward 
the median line during distention ; the upper curvature may rise if the 
stomach contains much gas. The stomach, therefore, changes its position 

* Wien. klin. Wochenschrift, 1898, No. 44. 

* Centralbl. fur innere Med., January 7, 1899. 
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very considerably, according to its functional activity and the nature of 
its contents. 

Gastric Dislocation. Bettman, in the article before quoted, states 
that lateral displacepients'are of little consequence. Upward displace- 
ment may occur in diaphragmatic hernia. He refers to the great fre- 
quency of gastroptosis, and considers all cases in which the lesser curva- 
ture can be demonstrated below the free border of the liver to be instances 
of gastroptosis. Stretching of the gastrosplenic and hepatic ligaments 
leads to the descent of the pyloric part and the lesser curvature of the 
organ. Therefore, in gastroptosis the stomach occupies a relatively ver- 
tical position. While this is generally true, it certainly is not universal, 
for I occasionally find gastroptosis in the horizontal stomach. In a total 
number of seventy-two cases reported by Bettman, 85 per cent, were in 
females, and occurred irrespective of child-bearing. Meinert believes 
that 50 per cent, of girls at the age of twelve years have dislocated 
stomachs, while Kuttner and Dyer are quoted as saying that in 100 
children they found no gastroptosis ; in 100 men, 4, and in 100 women, 
42. Bettman believes that this condition exists in from 50 to 95 per 
cent, of all women. It is certainly very common. 

The cau8e8 of gastroptosis are divided into three classes : (1) Condi- 
tions that tend to push the stomach downward from above ; (2) those 
that lead to the diminution of intra-abdominal pressure and relaxation 
of the supporting ligaments ; (3) those which lessen the support beneath 
the stomach and drag it downward. Etiologically, there exists heredi- 
tary predisposition and constitutional disability plays an important part. 
The most common of causes is to be found in improper dress, as seen in 
corsets and especially the bands of skirts. To this another important 
cause should be added, and that is neglect in the development of the 
abdominal muscles and in improper posture in standing. Emaciation, 
pregnancy, enlargement of the liver, and overdistention of the abdom- 
inal viscera, beside emphysema and other thoracic conditions that lower 
the diaphragm, all play a small part in the cause of this displacement. 

Paul Delbet^ reports an instance of gastroptosis in which the stomach 
was adherent to the brim of the pelvis. Together with the adherent 
omentum, it could be felt as a tumor-like mass in this position. Traction 
from adhesions exercises marked influence on the position as well as the 
function of the stomach. In rare instances a gastrocholic symphysis 
occurs — in other words an intercommunication — as reported by L. Bou- 
veret.' Beck had collected from literature sixty cases of this condition. 
The two most striking signs are intense and rapidly developing ansemia 
and profuse lienteric diarrhoea. Vomiting is very infrequent, but sali- 

* Arch. Generale de Medecine, 1899. * Revue de Medecine, April 10, 1899. 
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vation, nausea, and violent retching may occur, in which effort the 
contents of the stomach are propelled into the colon. 

Diagnosis. For the recognition of gastroptosis, Thue^ recommends 
the employment of the gastrodiaphane. 

Attention has been directed by Karl Steni^ to the possibility of rec- 
ognizing the position of the stomach by means of the slight shadow 
seen uiK)n the abdominal wall during the respiratory movement when 
the stomach is somewhat distended. The patient should be placed upon 
his back, with the light entering nearly on a level with the body from 
the direction of the head. In instances of marked gastroptosis, Stern 
was able to make out the smaller curvature as well as the other contours 
of the stomach. The method possesses some value, but is useless where 
the abdominal wall is thick and tense. It is necessarj^ to have the 
stomach partially distended with fluid beside some gas. The coils of 
intestine, when distended, may be recognized in the same way. There 
are few conditions more easily recognized than gastropfosis, in most cases, 
to one who is skilled in abdominal examinations. The gastrodiaphane 
and the X-ray method, using either a bismuth mixture or the shot-filled 
stomach-tube, enable us to make the diagnosis more definite, and they 
are important in exceptional cases that may not be recognized by ordi- 
nary methods. Inspection of the abdomen after the stomach has been 
distended with air by means of the stomach-tube and bulb is all that 
is necessary for a diagnosis in a great majority of cases. 

Hour-glass contraction of the stomach appears in certain cases 
to be an anatomical change in some way related to the physiological con- 
striction that occurs near the middle of the stomach, and which almost 
completely separates the pyloric from the cardiac end during gastric 
peristalsis. This is referred to by Bettman in the article before quoted, 
but reference is also made to instances of the congenital type and to 
constriction secondary to cicatrization, to cancer of the stomach, and to 
a variety of other conditions, such as torsion, peritoneal bands, extragas- 
tric tumors, or hernia through the mesocx)lon, as causes of the deformity. 
The chemistry in the two compartments of these stomachs is occasion- 
ally strikingly alike. The coarser }>articles of food are held in the 
fundus, and for the most part only the fluids pass through the constriction 
into the cardiac portion. 

Dilatation of the Stomach. The X-ray method, after introducing 
a sound filled with shot, to which reference has been made in the pre- 
ceding section, is regarded by G. Rosenfeld^ as the only reliable means 
of diagnosis of gastroectasis. The author does not make it clear how he 

* Norsk. Mag. f. Laegevidensk, December, 1898. 
» Centralbl. fur innere Med., October 29, 1889. 
' British Medical Journal, September 17, 1898. 
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would diflferentiate between ptosis and dilatation. By merely finding the 
lower border of the stomach one is not enabled to state the size of the 
organ. The shot method previously referred to is of some value in the 
recognition of gastroptosis, is also of value in gastroectasis, and is recom- 
mended by Stem.^ 

Armstrong,* before the Harveian Society of London, divided the dis- 
ease into acute and chronic dilatation, the former occurring in the 
course of typhoid, rheumatism, and other diseases, and Armstrong regards 
it as the cause of the otherwise unexplained tardy convalescence in some 
instances. The chronic dilatation he divides into obstructive and idio- 
pathic. These views are not new and are those accepted by most intern- 
ists. Michaelis^ advances an interesting idea in likening the antrum 
pylori to the ventricles of the heart and the fundus to the auricles. He 
believes that dilatation occurs first in the antrum pylori and that the 
dilatation of the fundus follows this. The recognition of the prelim- 
inary dilatation of the antrum, he thinks, may be possible by noting the 
increased distance from the median line assumeil by the right border of 
the stomach when the organ is distended with gas. He reckons that the 
normal distance of the right border is 7.75 cm. to the right of the 
median line, and the dilated antrum he finds at a distance of from 9 to 
12 cm. The theory that the dilatation begins in the antrum is interest- 
ing, but the method of recognition is faulty since the position of the 
stomach is by no means sufficiently fixed to render his rule free from 
error. Beside, it should not be forgotten that the most harmful factor 
in gastroectasis is not so much the size of the organ as it is the food 
stagnation that accompanies it. On this point Max Einhom* gives 
evidence in emphasis of what he had previously written. He recalls 
the fact that the important condition of the disease is the imperfect pro- 
pulsion of stomach contents into the intt^stine, a phenomenon that may 
occur without material increase in the size of the stomach ; and, on the 
other hand, the stomach may be quite large without the appearance of 
food stagnation. For this lagging of the gastric contt^nts he again pro- 
posed the name " ischochymia." The question is a little difficult, and 
perhaps for the present cannot be settled. Sometimes in acute dilatation 
there is the absence of food stagnation, and yet the functions of the 
stomach are, as a rule, seriously disturbed. It would seem that in the 
classification the term " dilatiition " must be retained, yet for the most 
part the symptoms that arise distinctly relate to the stiignating contents. 
The diagnosis of this condition may easily be made by repeatedly finding 

1 (^entralbl. fur innere Med., October 29, 1898. 

2 British Medical Journal, April 9, 1898. 

^ Cited, Centralbl. fur innere Med., 1899, No. 9. 
* 2feit fiir klin. Med., Band xxxv.. Heft 5 and 6. 



THE STOMACH. 41 

in the stomach before breakfast remnants of food taken the evening 
before — ^taken in connection, first, with the usually present increased size 
of the stomach ; second, the thickened and perhaps palpable pylorus ; 
and, third, the persistent gastric unrest. I regard the last as a most 
important symptom, and one that may often be recognized easily by 
inspection of the abdomen while the patient lies upon his back. The 
slowly moving peristaltic waves are much more often visible in this con- 
dition than is generally supposed. Such symptoms usually mean obstruc- 
tion at the pylorus. Whether it will turn out to be malignant or benign 
is not always easily determined. 

As the result of serious muscular atony it is possible to have food 
stagnation, but in such a case gastric unrest is not seen. The discovery 
of bile in the gastric contents does not necessarily mean atony ; for, as 
Einhom has shown, the pylorus may be partially obstructed by the 
growth of fibrous tissue in such a way that the narrowed orifice remains 
constantly open. 

The interesting subject of gastric tetany and its relation to 
DILATATION OF THE STOMACH lias been enriched by numerous contri- 
butions. Among others, by Mayo Robson,^ by Sievers,^ by Juergensen,* 
by J. S. McKendrick,* and by Kuckein.* The last named described one 
of the few reported cases of tetany associated with gastric dilatation 
dependent upon malignant disease. This is of special interest because it 
disproves the theory of Bouveret and Devic, that free hydrochloric acid 
and alcohol must be present in the gastric contents to produce tetany. A 
similar case has been reported by Siebert. Kuckein believes that the 
thickening of the blood resulting from the non-absorption of fluid accounts 
for the tetany. This theory was advanced by Kussmaul, and Juergensen 
thinks that it played some part in the production of the tetany in his case 
because there was a gradual diminution in the quantity of urine secreted ; 
but he also believes that that overworked agent, auto-intoxication, was 
involved, which is altogether probable, since his patient most certainly 
had uraemia. At present auto-intoxication is the most commonly accepted 
cause of this affection. Sievers repeats the suggestion of Frankl Hoch- 
wart, who holds that tetany may be an infective disease. He also 
regards the contention of Bouveret and Devic as unsatisfactory, as he 
found that three out of twenty-seven cases that he had collected were 
complicated with carcinoma. It is only fair to the French observer to 

* Leeds and West Riding Medico-Ohir. Society, November 14, 1898 ; British Medical 
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remember that it Ls possible to have free hydrochloric acid and alcohol 
present in the carcinomatous stomach. The great majority of instances 
of tetany occur in cases of dilatation following cicatrized peptic ulcer at 
the pylorus. Mayo Robson* regards tetany as the result of reflex irri- 
tation produced by painful contraction of the pylorus, supplemented by 
the absorption of toxic matter from the stomach. The question must 
be left to further investigation. Robson reports having operated upon 
three cases of gastrectasia attended with tetanic symptoms, all of which 
were relieved. It was at one time believed that gastric lavage was respon- 
sible for the attacks — a view now generally discarded. 

Treatment. Trevelyan^ recommends the thorough washing of the 
stomach, stimulation, and the supply of liquid to the body by means of 
saline injections. 

In fermentation with food stagnation, Bandoin' recommends fluoride 
of ammonium. It is non-toxic, has no unfavorable effect on the chem- 
ical ferments of the stomach, is well tolerated, and destroys lactic, butyric, 
and acetic acid fermentations. From personal experience I believe this 
to be a drug of considerable importance. For the same condition Einhom 
recommends resorcin in 3 to 5 grain doses, with 20 grains of subnitrate 
of bismuth in a watery mixture. 

As for the general treatment of dilatation, lavage, electricity, and a 
soluble and concentrated diet remain our chief reliance. Boardman Reed* 
recommends a strong faradic current. Armstrong, before quoted, depre- 
cates the use of electricity by internal methods. In discussing his paper, 
Herschell advises the intragastric spray, and Manders exhibited and 
recommended for its convenience in treatment a combined gastric elec- 
trode and stomach-tube, prepared from silk interwoven with fine wire, 
an old idea better effected by an American contrivance reported more 
than ten years ago. Dr. Hewitt recommends recumbency as a means of 
preventing the dragging downward of the stomach, and suggests the 
elevation of the foot of the bed as aiding in the relief of this condition. 

Pyloric Stenosis. In an admirable article by Boas^ the question of 
inflammatory hyj>ertrophy of the pylorus is described under the name 
of stenosing gastritis. He distinguishes between this and benign hyper- 
trophy of the pylorus from various other causes, a differentiation that 
hitherto has not been sufficiently conspicuous. Benign stenosis, described 
by old writers from Cruveilhier down, lacks something in the complete- 
ness of the details supplied. Cirrhotic gastritis, first described by Hanot, 
is usually accompanied by similar changes in the liver, pancreas, and 
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other organs. So-called cirrhosis of the stomach with hypertrophy of 
its mucous membrane, so well described by Nothnagel, is a different 
affection, with obscure symptomatology. Congenital stenosis must also 
be excluded. Boas reports three recent cases, and as his conclusions 
have been verified in my personal experience, I believe them to be sound. 
The course of the disease is chronic. The early symptoms include a 
sensation of distention, with eructations and occasionally pyrosis ; in the 
second stage there occur pain and vomiting, to be followed by the ordi- 
nary symptoms of food stagnation, although the stomach generally does 
not reach great dilatation ; the appetite remains good. Peristaltic unrest 
is a striking feature, and the movements are usually visible through the 
abdominal wall. The pylorus becomes palpable and hard ; on an ordi- 
nary diet solid particles are found in the residuum, even after a some- 
what prolonged fast ; with liquids the stomach usually empties itself^ 
but not without increased suffering. In one of Boas' cases even liquids 
were not retained. Free hydrochloric acid was absent in all of his cases 
and in my own. Boas found the ferments decreased in two, lactic 
acid fermentation present in all, and when the residuum was not large, 
the Boas-Oppler bacillus was found, but not sarcinae. These facts imply 
a deep-seated change in the gastric mucosa, and strongly suggest malig- 
nancy ; but the rise and decline of symptoms, including the weight and 
the improvement to be observed on a selected liquid diet, lavage, and 
soothing measures, point to the benign character of the affection. It 
differs from cicatricial pyloric stenosis in the absence of a history of 
gastrorrhagia and in the diminution of free hydrochloric acid. It differs 
from the primary atonic dilatation, because of the increase in peristalsis 
and because of the presence of gastritis. The great difficulty lies in the 
differentiation between this and gastric carcinoma ; the criteria are the 
age, history, and the course of the disease, including absefUce of pro- 
gressive changes in motility. As before intimated, the condition is im- 
proved by a bland, liquid diet, by lavage, and by soothing applications. 
Boas believes that the only means of obtaining a permanent cure is by 
operation. 

Hayem^ states that marked ectasia is not necessarily resultant of sten- 
osis, and affirms that large dilatation may be seen in other conditions. 
While in pyloric and subpyloric stenosis large dilatation is the rule, it 
may, on the other hand, be less voluminous than normal, even when 
insufflated. The causes for this lessened gastric capacity are variable : 
An intolerance to food, followed by incessant vomiting ; the existence of 
peritoneal bands preventing distention ; restriction of alimentation, be- 
cause of the pain provoked by digestion, are all causes. Nor is the dilata- 

* Bulletin Medical, 1898, No. 92. 



44 DISEASES OF THE DIGESTIVE TRACT. 

tion in proportion to the degree of stenosis ; both conditions may be met 
with in acute as well as in chronic obstruction, by ulcer and by cancer. 

Hayem repoils three cases, one resembling cancer of the pylorus and 
the other showing evidence of restriction by means of adhesions following 
perigastritis. Perigastritis is most frequent in ulcer. This shows that 
dilatation is not an infallible rule in the diagnosis of stenosis. He states 
that there exists but one infallible symptom of stenosis, and that is, that 
while fasting there will l)e found liquid residue containing alimentary 
debris, and that whether the stomach be large or small. In other words, 
food stagnation, not the presence of gastrectasia, is the guide. 

A cause of pyloric obstruction is reported by Maugourd,* who has 
collected a number of these cases, in the escape of biliary calculi from 
the gall-bladder into the stomach through a process of ulceration. Relief 
must generally be obtained by laparotomy. Numerous instances, with 
reports of studies on congenital hypertrophic stenosis of the pylorus, have 
appeared. Carl Stem* reports a case with autopsy. In this, and accord- 
ing to Pflaunder^ in the majority of other reported cases, there was no 
true stenosis, but the stomach was fomid contracted in spasm, apparently 
the result of functional excitement. While this is the prevailing opin- 
ion. Van Hammer* reports the case of a girl, three days old, operated 
upon for atresia ani ; death having resulted, there was found at autopsy 
a complete atresia of the pylorus also. The importance of the affection 
IS dwelt upon by Edward Cautley.* In one case the pylorus was found, 
post-mortem, represented by a well-defined cylindrical and thick-walled 
tube, with an exceedingly small lumen and complete occlusion at one point. 
The characteristic symptoms of the disease are : First, vomiting, without 
apparent cause and not relieved by treatment ; second, absence of bile 
from the vomit ; third, obstinate constipation ; fourth, marasmus ; fifth, 
the presence of a tumor in the region of the pylorus ; sixth, the absence 
of abdominal distention, except that related to the stomach ; seventh, 
absence of symptoms of gastritis and intestinal obstruction. Cautley 
recommends surgical intervention. Before the same society, StilP 
reported three cases and reviewed the theories of its pathology, as fol- 
lows : First, that it is spasmodic and arises after birth as the result of 
local irritation. This he discards, because the hypertrophy is too gi'eat 
to develop in a short time. Second, that it is a primary congenital sten- 
osis. This is disproved, in the fact that measurements show that the 
orifice in some cases is not diminished. Third, that it is a developmental 
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hjrperplasia of the pyloric muscles. This is negatived by the recovery 
that ensues in a few cases. The fourth theory, with which the speaker 
is in accord, viewed the hypertrophy as due to spasm, depending on a 
disturbance of nervous co-ordination. This accords with the views of 
Pflaunder. 

The facts at hand show that in some cases there is absolute occlusion 
of the pylorus, and in others that there is apparently a functional spas- 
modic closure that does not depend upon local irritation, and must be 
explained through the disturbance of the nervous mechanism. 

Treatment. Pflaunder recommends local anodyne applications, 
warm compresses, baths, and systematic lavage. When this treatment 
does not procure relief the indications for laparotomy are apparent. 

There is, perhaps, too great a tendency to operate in benign pyloric 
stenosis. Hayem^ sounds the alarm over this indiscriminate practice, 
and points out that the operation is a grave one, and should be employed 
only where the stenosis is very advanced and not where it is slight. He 
says that when he hears a surgeon announce that in sixty-one operations 
for gastro-enterostomy it was forty-six times for the relief of extrinsic 
or intrinsic stenosis, he cannot help saying that the fact is to be regretted. 
He refers to the disappearance of free hydrochloric acid from the 
stomach contents after the use of a free opening into the intestine, and 
holds that if there is a moderate valve-like obstruction, hydrochloric acid 
remains. He has seen trouble from the reflux of bile into the stomach. 

Mathieu's^ studies of digestion after gastro-enterostomy lead him to 
conclude that the back flow of bile is not a contraindication to the opera- 
tion. Lispal and Beylac^ concluded that the type of digestion com- 
pletely changes after gastro-enterostomy for benign stenosis. The hyper- 
chlorhydria changes to a condition of achlorhydria and hypopepsia; 
digestion continues, although weakened, and motion seems to be acceler- 
ated. We may be sure that gastric digestion is not restored after gastro- 
enterostomy, but after pyloroplasty, on the contrary, it often is. Also, 
that the regurgitation of bile after gastro-enterostomy occasionally gives 
rise to gastric distress. Practically, in all cases after this operation 
achlorhydria supervenes. 

Oastric Neurosis. J. Morton Prince* calls attention to what he terms 
psychoneurosis as a true functional disease. It is his idea that an organ 
forms the habit of responding to the customary stimuli of what may be 
regarded as pathological reactions. In other words, a functional disease 
is the result of a voluntary or involimtary education, caused by the con- 
stant repetition of the phenomena that may have their origin in organic 

^ Bulletin Medical, 1898, No. 28. » La Semaine M^dicale, October 22, 1897. 

» BuUetin Medical, 1898, No. 4. 

* Boston Medical and Surgical Journal, December 15, 1899. 



46 DISEASES OF THE DIGESTIVE TRACT, 

disease, pernicious habite, strong emotions, wear and tear of life, as well 
as the effects of toxic substances. His paper is interesting and sugges- 
tive. A simpler view is advanced by De Langenhagen^ (of Plombieres), 
who holds that reflex action plays a more considerable part in the affec- 
tions of the digestive tube than is ordinarily believed. To gastric irri- 
tation he would ascribe the sympathetic phenomena, such as palpitation, 
arrhythmia, flushing, oesophageal spasm, diplopia, vertigo, aphasia, syncope, 
etc., while the graver disturbances and those producing modification of 
nutrition, such as neurasthenia and hypochondria, he would attribute to 
auto-intoxication. He believes that the chronic affections of the diges- 
tive tube are almost always found in nervous subjects, but when once 
established they react in their turn on the nervous system. Attacks 
closely simulating migraine are believed by DoP to be the result of mus- 
cular gastric atony. The author evidently fails to take into considera- 
tion the causes that produce brain-irritation, aside from the disturbances 
in the primary digestion. It is always difficult to exclude gastro-intes- 
tinal or hepatic toxaemia in cases of central or reflex nervous irritation. 

Legendre' makes the important observation that dyspepsia is far more 
frequent among students now than in the time of our fathers, and yet 
hygiene, in the popular acceptance of the term, is to-day far better. He 
attributes this partly to heredity, partly to acquired dyspepsia and neu- 
rasthenia. He recommends a simpler dietary, and warns against the 
abuse of physical sport, while advising the careful examination of school 
children by a physician at regular intervals. Singularly enough, the 
question of eye-strain seems not to have attracted the writer's attention. 

Seymour Boesch^ makes a very careful study of gastric crises, begin- 
ning with Charcot's article, published in 1868. The following features 
of the attack he regards as characteristic of the gastric crises : First, 
absence of all symptoms of organic disease of the gastro-intestinal tract ; 
second, the suddenness of the attack ; third, absence of the initial chill ; 
fourth, great intensity of the symptoms, which increase in severity ; fifth, 
slow pulse and absence of fever. To these are added the absence of 
characteristic conditions of the vomited matter, the spontaneous diminu- 
tion of the attack, and the rapid convalescence. 

Motor Neurosis. It is well known that hysterical patients practice 
the taking of air into the oesophagus and stomach, bringing it up with 
noisy eructations. This condition is described by E. L. Tompkins,*^ who 
regards it as a somewhat rare affection. He quotes Wyllie, of Edin- 
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burgh, who recommends the introduction of a good-sized cork between 
the molar teeth, to prevent the patient from swallowing air. 

Treatment. Tompkins' case was only relieved by treatment for 
hysteria, and he recommends hyoscyaraiis, camphor, and valerian. 
Joseph Taber Johnson reported a case apparently dependent upon float- 
ing kidney and relieved by nephrorrhaphy. A. F. A. King spoke 
highly of valerian in contradistinction to the valerianates, and referred 
to the occasional occurrence of alarming intestinal distention in hysteria 
that disappeared quickly by absorption and not by the discharge of gas. 
J. B. Harrison believes that musk is more valuable than valerian in these 
cases. H. L. E. Johnson reported a case in which no relief was ob- 
tained by valerian, but instant benefit followed the administration of 
iodoform. After failure with various drugs. Dr. Bromwell saw relief 
follow the administration of spirits of lavender, ammonia, and ether. 

It will be seen that this well-known affection is not uniformly relieved 
by any one procedure. Experience shows that what is efficacious in 
one case may be absolutely useless in another. Lavage often affords 
relief, but the value of the tube probably depends upon the mental effect 
attending its use. Certainly suggestion is of marked service, and on the 
whole the condition should be treated as one of hysteria. 

Motor Insufficiency. The treatment of motor insufficiency of the 
stomach is well reviewed by G. Kiiss,^ who emphasizes the importance 
of separating the causes of real food stagnation, obstructive or otherwise, 
from those in which the aliment remains too long, but eventually reaches 
the intestine without alimentary residue in the stomach. This latter 
condition may arise from varied causes : First, temporary stasis from 
reflex contracture of the pylorus ; second, motor insufficiency from weak- 
ness of the muscles of the gastric walls or from disturbed innervation. 
In some cases there occurs a complication of causes which succeed each 
other in the following order : Motor insufficiency of the stomach, alimen- 
tary stasis, abnormal fermentation, organic hyperacidity and pyloric 
spasm. In other words, the contracture of the pylorus may sometimes 
follow rather than precede atony of the gastric walls. Motor insuffi- 
ciency is frequently a factor in dyspeptic conditions. 

Treatment. The general remedies, according to Kiiss, are strych- 
nine, ipecac, sodium bicarbonate, and orexin. Boas prefers the extract 
of nux vomica. Personally, I prefer the powdered or rasped nux 
vomica. When hyperacidity is associated with motor insufficiency. 
Boas combines nux vomica with magnesium, bismuth, and sodium bicar- 
bonate. Mathieu recommends the last-named drug with ipecac ; and 
also ipecac, Colombo, and gentian. Penzoldt recommends hydrochlorate 

1 Bulletin Medical, 1898, No. 92. 
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of orexin in doses of 20 cm., while Klemperer and Pick report good 
effects from creosote. While these remedies are of some value, they 
should be considered as representing only one side of the treatment. 
Diet, electricity, and massage, together with hydrotherapy and all 
measures that improve the general health, are not to be neglected. 

GkkStric Secretion. The problems connected with gastric secretion 
increase in difficulty the more they are studied. A. Scheule^ finds that 
the amount of food ingested has no proportionate effect on the secretion 
of pepsin or hydrochloric acid. The activity of both pepsin and hydro- 
chloric acid increases with the progress of digestion. He finds the pep- 
tonizing power present in advanced cases of alcoholic and other forms 
of catarrhal gastritis. After elaborate experiments, Crone^ concludes 
that hydrochloric acid, in the proportion of 0.05 to 0.1 per cent., shows 
the best digestion. The behavior of the gastric glands during starva- 
tion has been studied by Pawlow.'^ The act of mastication by a fasting 
dog led to the secretion of gastric juice, but this result diminished 
gradually, disappeared, and on the fifth day failed to appear. The 
proportion of acid to ferment continued the same so long as gastric juice 
was secreted. He concludes, in view of these facts, that during starva- 
tion the stomach is nourished at the expense of other organs, and its 
secretion merely awaits the ingestion of food, and that, for a time, the 
mere act of mastication is sufficient to excite it. 

The old and new theories of secretion of the stomach are reviewed 
by A. M. Wirszubski,* who quotes Juergensen and S<^heule, who, while 
admitting the practical use of milk in hyperacidity, are unable to explain 
it on theoretical grounds. Wirszubski believes that bitters stimulate 
the secretion of gastric juice, not directly, but by reflex irritation, and 
that psychie^il action excites appetite. This view is opposed by Becker, 
who holds that secretion is the result of direct irritation of the gastric 
cells. This is not in accord with the experiments of Pawlow, above 
noted, nor does it agree with clinical experience. 

The behavior of the secretory cells is of importance, in showing the 
source of the functional disturbances. Inactivity in secretion may 
depend upon enteric disease. Thus hyperehlorhydria is usually accom- 
panied by constipation and anacidity by looseness of the bowels ; the 
latter fact is often overlooked by physicians, who direct their treatment 
toward the intestine when the real fault rests in the stomach — a matter 
to which Oppler and Wegelc have especially C4illed attention. M. and 
N. Labbe have shown that in children suffering from looseness of the 
bowels there is usually a change in the gastric digestion. Wirszubski 
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confesses to some confusion as to the r6le of pepsin and hydrochloric 
acid. He believes, with Konowaloff, that 0.2 per cent, is the standard 
of acidity that produces the best digestion, and not 0.5 of 1 per cent., 
which he claims is usually present. There must be some error in these 
figures, as 0.5 of 1 per cent, is an unusually high proportion of free 
hydrochloric acid to find present; the author must refer to the total 
chlorides. He believes that the indiscriminate use of hydrochloric acid 
is harmful, and quotes others in support of his views. The interesting 
fact is repeated that gastric juice is bactericidal, while neither pepsin nor 
hydrochloric acid exercise much effect in that way. Wirszubski believes 
that the entire physiology of the stomach must be studied anew, and that 
eventually this study will explain the etiology and pathology of many 
gastric disorders that are now obscure. There is, probably, much yet to 
he learned about the subject, and for the present, while cases are receiv- 
ing the most careful study, a greater modesty is becoming. 

Hyperchlorhydria. Two old ideas are revived by Soulier,^ who 
believes, first, that sodium bicarbonate in small doses before meals stimu- 
lates the secretion of hydrochloric acid, as held by Claude Bernard, and 
he cites the views of Tournier, that the flow of hydrochloric acid into the 
duodenum acts as an excitant to the pancreatic secretion. The second 
revival is found in his belief that nitrohydrochloric and nitrosulphuric 
acids are better gastric stimulants than hydrochloric acid, the continued 
use of which, he thinks, leads to torpidity of secretion. Practically, 
these views are not of much importance. 

Mathieu expresses a belief which meets with my sympathy, that lactic 
acid, if given immediately after meals before the hydrochloric acid 
appears, lessens the secretion of the latter, provided the motility of the 
stomach remains normal. I have many times seen the symptoms of 
hyperchlorhydria relieved by the taking of milk or buttermilk ; but at 
such times it is important to make the patient avoid meats and other 
substances that excite hydrochloric acid secretion. Mathieu's views call 
attention to the fact that one cannot judge of the state of the gastric 
chemistry from the sensations experienced by the patient. It is well 
known that large doses of bismuth (12 to 15 grammes at a time) are of 
great use in the relief of symptoms of hyperchlorhydria, with or without 
ulcer. This view meets with the approval of Olivetti,^ who agrees with 
Fleiner, that although the sensations of burning, pain and vomiting are 
controlled, the actual secretion of hydrochloric acid is not diminished. 
From a clinical study, S. Talma^ arrives at the idea that the decomposi- 
tion of carbohydrates leads to morbid processes in the gastric mucosa ; 
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it is his view that the products of fermentation cause moderate insuffi- 
ciency, hyperchlorhydria as well as spasm of the pylorus, and that the 
juncture of these events leads to ulceration. These conclusions are too 
general and can only apply to some cases. 

Gastrosuocorrhcea. The question of the gastric crises of locomotor 
ataxia is discussed by Douglas,^ who found that in one case there was 
secreted a large quantity of digestive fluid slightly inferior to that pro- 
duced in health. There was no hyperchlorhydria. In other words, 
there was present a temporary gastrosuccorrhcea dependent upon the 
central nervous influence. Banti^ has expressed the idea that gastro- 
succorrhcea is the result of hypertrophy and hyperplasia of the connective 
tissue of the gastric mucosa and spasm of the pylorus. According to 
Mathieu and Laboulais,^ the syndrome of Reichmann is characterized by 
hyperchlorhydria through retention and the continued secretion of gas- 
tric juice that remains somgjduU^Nai^d, even while fasting. In the grave 
forms there is more s^iwf£0ia^bS^Qp^ttities of alimentary detritus are 
present. This forjMg sometimes accc^pjp^ied by a moderate pyloric 
obstruction, on whfclrp^gli^hi^ authors £|g^ with Hay em and Banti. 
Hayem believes tla|| even the mfld form may be attributable to slight 
pyloric stenosis, buB^h* burden of mx)oyTests with him on this point. 
The finding of gastric sfeafig&^jW^gjElsrang in the morning, shows that 
the element of secretion overbalances that of motion ; but that is as far 
as one may go. When there occurs a retention of food the hypersecre- 
tion is still further exaggerated. Edsall,* in a critical sununary of recent 
literature on the subject, recalls Schreiber's contention that continuous 
secretion is normal in the fasting stomach, in which view he is supported 
by Robin and Martins. Against this stand are the opinions of Hoffman, 
Pick, and Riegel, who support Reichmann's original report. Riegel 
regards the hypersecretion as an aggravation of hyperchlorhydria. 
Edsall remarks that there has been much earnest contention that gastro- 
succorrhcea is not a disease sui generis, which he regards as imnecessary, 
since no one of authority has ever yet claimed that it was. This con- 
clusion of Edsall is open to criticism, because there is no doubt that 
gastrosuccorrhcea is a different manifestation than hyperchlorhydria, and 
although it may be improper to class either as a distinct disease, it occu- 
pies a special niche as a functional disturbance. 

Treatment. Hartman* reports a case of gastrosuccorrhcea associated 
with ulcer in which, after gastro-enterostomy, the pain disappeared but 
gastrosuccorrhcea persisted. At the same meeting Tuffier reported a case, 
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operated upon five and a half years before, in which the hypersecretion 
was immediately relieved, and has so continued since. The chlorate of 
sodium is recommended in doses of 2 grammes every two to four hours 
by Soufault* for the relief of oversecretion as well as other functional 
nervous troubles. Six grammes of the phosphate of lime, taken while 
fasting, in the morning, is recommended by Leven.^ At the same time 
he would allow the patient only one meal of solid food daily, and at 
other intervals would restrict him to milk. Ewald^ reports a most suc- 
cessful treatment by rectal alimentation, lavage of the fasting stomach, 
followed by washing or spraying with 0.5 per cent, nitrate of silver 
solution every two hours, and 1 drachm of a 5 per cent, potassium iodide 
solution. He also uses the nerve sedatives. 

The effect of saline waters upon hyperchlorhydria and oversecretion 
was discussed at the Seventeenth Congress of Internal Medicine, held at 
Carlsbad, April 11-15, 1899, in which Dapper* held that such waters 
are capable of increasing the active secretion of gastric juice in inflam- 
matory conditions and in hyperchlorhydria, and that they also diminish 
the secretion of acid in hyperchlorhydria, but are contraindicated in 
serious peptic ulcer, Reichmann's disease, and gastrectasia. Ginlt con- 
cludes that Glauber's salts do not increase the secretion of free hydro- 
chloric acid, but that we are not justified in saying the same of waters 
that contain other salts beside the sodium sulphate. Iron has been 
suspected of acting injuriously in instances of hyperacidity — a position 
that is substantiated by the studies of N. Buzdygen.* While in lowered 
acidity the various ferruginous tonias are often tolerated by the stomach, 
the reverse is almost invariably true when the secretion is excessive. 

Hypochlorhydria and Achlorhydria. J. Mitehell Clarke*^ re- 
ports a case of gastric anacidity in connection with neurasthenia, in which, 
after improvement of the patient's general condition, the hydrochloric 
acid secretion was restored. The view that achylia gastrica is merely the 
result of atrophy of the gastric mucosa is not so confidently held as it 
has been during the past few years. Prof. Lubarsch^ reports the analy- 
sis of seventeen cases in which the secretory changes were permanent, but 
admits that only in the minority of cases does there follow serious anae- 
mia or cachexia, and when these do succeed, it is because of motor insuffi- 
ciency or the presence of serious constitutional disease, such as syphilis 
and tuberculosis. Rosenheim, in reviewing the monograph, believes that 
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the development of serious ansemia is more frequent even than Lubarsch 
admits. Martins believes in a simpler form of this disease^ often found 
in neurasthenics, which is relatively harmless so long as the motor fimc- 
tion of the stomach continues active. He thinks it possible that atrophy 
of the gastric mucosa may develop from this simpler form. These cases 
Rosenheim would class as instances of anacidity rather than achylia gas- 
trica. Lubarsch believes that he has shown from particles of detached 
mucosa, obtained from the stomach washings, that a complete loss of func- 
tion may result when only a partial destruction of the parenchyma is pres- 
ent. Such observations are necessarily deceptive, for it is well known 
that achylia gastrica may be present when specimens obtained, as above de- 
scribed, show the mucous membrane to be free from degeneration. Mar- 
tins, Trundzack, Jaworski, Budish and other observers find that in simple 
anacidity the mucous membrane is so vulnerable that pieces showing no 
degeneration are easily scraped off with the soft stomach-tube. Gerhard, 
reported by Auerbach,^ describes the case of a woman who died of per- 
nicious anaemia, who had achylia gastrica for several months, and whose 
stomach showed no ascertainable changes save slight interstitial infiltra- 
tion. The glandular canals were well preserved, which shows that achylia 
does not always depend upon adenia. Beside this, Einhom has reported 
cases in which the secretion has returned ; in one, after five years. I 
recall a case in which there was complete absence of hydrochloric acid 
and combined chlorides for nearly three years, and probably much longer, 
in which the secretion was restored and has remained normal since 1896. 
There really should be a differentiation between achylia simplex and 
achylia resulting from adenia. The distinction is not always easy, and 
sometimes requires long study. I believe with Martins, that in but few 
cases of achylia gastrica do we find evidences of putrefaction of the 
stomach contents, for the reason that the motor function is usually very 
active. 

Goodale and Hewes^ report a persistent urticaria of the tongue as a 
complication of achlorhydria. An exfoliative glossitis is not a rare 
accompaniment, but urticaria is very unusual. 

Fleiner,^ of Heidelberg, advises the use of chloral acid, a substance 
somewhat resembling the nutritive salts, and somewhat such prepara- 
tions as somatose and nutrose as of great value in achlorhydria. It is 
apparently not known in this coujitry. 

Allen Jones* again calls attention to the association of diarrhoea with 
achylia gastrica. In a study of the relations of stomach and intestinal 
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affections, Joseph Wiczkowski* believes that the latter often cause gas- 
tric symptoms, such as anorexia, vomiting, and eructations. He refers 
to the fact before mentioned, that increased intestinal peristalsis leads to 
the decrease of gastric secretion, and that when the intestinal current is 
slow the gastric secretion is intensified. He concludes that in intestinal 
atony hydrochloric acid is increased, but decreased by the action of pur- 
gatives. In intestinal catarrh with diarrhoea there is absence of free 
hydrochloric acid in the stomach. These facts are interesting when we 
remember the frequency with which there develops a lienteric diarrhoea 
in cases of achylia gastrica. Toumier recommends large doses (from 3 
to 5 grammes daily) of strong hydrochloric acid for the relief of diar- 
rhoea in these cases. In two instances in which the diarrhoea was rebel- 
lious for eighteen months, it was quickly relieved by this dosage. He 
approves of large doses in nervous anacidity when there is no hyperaes- 
thesia, which, by the way, is an important reservation. Toumier also 
refers to the fact that hydrochloric acid is the agent which stimulates the 
secretion of the pancreas, as shown by Sanotzky, Dolinsky and others, 
students of Pawlow ; he also believes that hydrochloric acid favors the 
disappearance of mucus, which opinion he thinks is justified in the 
researches of Schmidt.* Einhorn does not favor the use of hydrochloric 
acid in achylia gastrica, but my own experience leads me to agree with 
Tournier. I have used it largely for ten years in these cases, and when 
associated with the intragastric application of electricity it forms the 
most satisfactory treatment with which I am acquainted. Ewald warns 
against following too strictly the indications of gastric chemistry in the 
treatment of neuroses, and says that he studies the whole affection rather 
than one phase of it. 

Sensory Neuroses. An excellent study comes from Pick^ on gas- 
tric hypersesthesia, which he correctly says should be regarded and clas- 
sified in the same category as cutaneous hypersesthesia. There exists 
the unnatural irritability to chemical, mechanical, or thermic stimulation; 
which cannot be accoimted for in any change of structure. The char- 
acteristic of the affection is that while fasting the stomach gives rise to 
no painful sensations. It is not a mere attenuation of gastralgia, but 
differs from it in nature. Ingestion of liquid or solid food may give rise 
to distress so great as to provoke vomiting. This is sometimes more likely 
to follow fluids than solids ; still, some cases particularly resent solid food, 
and some, acids, though the acidity may be even below normal. The 
fatty acids may exercise a specially unpleasant effect. In other instances 
coarse foods or the seeds of fruit are particularly distressing. The 
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etiology may rest in some old stomach affection of long duration, or 
disturbed nutrition, chlorosis, neurasthenia, or exhaustion following table 
excesses. The chief symptoms are pain, eructations, pyrosis, nausea, 
and vomiting. The last-named symptom occurs immediately after the 
ingestion of food, and disappears after the stomach is empty. Alka- 
lies give great relief in those instances in which acids are particularly 
resented ; they sometimes cause pain and unnatural contraction of the 
stomach or cardia. The diagnosis is based upon the fact that the stom- 
ach contents are found normal, and by the exclusion of other conditions. 
Treatment should be directed toward the relief of the general neu- 
rosis. Hydrotherapy, regular and appropriate alimentation — according to 
the symptoms — medical gynmastics, a change of scene or climate, and the 
rest cure are all of value. Special attention should be given to improv- 
ing the mental state. Faradization is recommended by Pick, but I have 
found greater success from the continuous current, the positive electrode 
within the stomach ; the cold spinal douche and the needle bath are also 
useful. Pharmaceutical remedies are of secondary importance. Men- 
thol, cannabis indica, hyoscyamus, orexin, and large doses of bismuth 
are occasionally somewhat beneficial. Relief sometimes follows lavi^e. 
with very hot water. Little real improvement results from medicated 
sprays or powders. They procure but temporary relief, and do not reach 
the seat of trouble which lies in the nervous system. 

Oastaralgia. True gastralgia is regarded by Clarke^ as occurring less 
frequently than is supposed, and when present it usually appears in con- 
nection with hyperchlorhydria or anacidity. 

Treatment. When the pain results from a neurosis, Clarke has 
found Fowler's solution in drop doses before meals a valuable remedy. 
Hirschkron^ insists upon the importance of finding and removing the 
cause of the gastralgia. He is one of the few who recognize the im- 
portance of syphilis as a cause of the affection. In the treatment of 
hypersesthetic gastralgia, he would use chloral and opium, as recommended 
by Ewald, and bromides, as reconmiended by Rosenthal. It must not 
be forgotten that there is a great penalty attending the use of these 
remedies, and they should be avoided, save when the pain is excessive 
For pure gastralgia, Hirschkron speaks highly of exalgin and pyramidon. 
I have seen relief follow lactophenin and antipyrin, and sometimes large 
doses of quinine per rectum. When syphilis is the cause permanent 
relief follows the use of iodides and nothing else. The continuous 
electric current is of positive value, both for the mitigation of the. pain 
and preventing its return. 
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Dietetics. The frequency of meals and the quantity of food taken 
are questions too frequently determined by conventionality and habit. 
Pr. Rabagliatl^ reaches very sensible conclusions^ based on his experience 
in feeding patients twice instead of three to six times daily. He believes 
that a large proportion of sickness is produced by too frequent and abun- 
dant feeding, and criticises King Chambers' assertion that three pounds 
avoirdupois is a reasonable daily average of food. He thinks that one 
pound is nearer the proper quantity, and recognizes a starvation due to 
overrepletion ; he gives rheumatism as a type. Henry Wald Bettmann^ 
protests against the theory that each man is the best judge of his own 
diet, and makes an equally strong protest against overrestriction in 
eating, stating that many patients are actually suffering from slow star- 
vation through improper medical advice. An exclusive milk or beef 
diet will eventually lead to waste or anaemia if the patient is kept at 
work. If it is required, the exclusive diet should be as brief as possible. 
He also protests against the taking of large amounts of hot water, be- 
lieving it harmful in cases of atonic dyspepsia, and only safe when the 
patient is well nourished, as then there is strong gastric motility. Both 
these contributions are valuable and timely. Many victims of dyspepsia 
will recover when meals are limited to breakfast and late dinner. The 
stomach requires time for recuperation, which is impossible if hearty 
luncheons are indulged in. The stomach-tube has shown that Bettmann 
is correct in the theory that each man is not the best judge of his own 
diet, and also in stating that a restricted diet, as usually practised, is 
often erroneous. The extremes are to be criticised. A healthy stomach 
may become hypersesthetic and resentful, if for a long time it is only 
required to manage soft and easily digested foods. Here, as elsewhere, 
strength comes from use ; but the other extreme is quite as harmful, and 
the digestive energy is squandered and weakened and poor digestion 
follows the indiscriminate and irregular eating of irritating and indiges- 
tible foods. As an example of the tolerance to which the stomach has 
been educated may be cited a most extraordinary instance.^ A man, 
thirty-two years old, had for years followed the practice of swallowing 
glass and stones as an exhibition. He had taken nine and a half pounds 
of stones on a single occasion, without pain or discomfort. He was 
ultimately attacked with severe pain, was sent to a hospital, and sixty 
stones were removed from the rectum by means of the fingers and a 
scoop, after which he made a good recovery. 

On the practice of drinking hot water, so much indulged in without 
definite reason, it should be said that there is authority for believing that 
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very hot water acts as a temporary gastric stimulant. Warm water 
soothes an irritable stomach, and the emesis supposed to follow its taking 
is very largely psychical in its effect. 

L. Duncan Bulkley^ contends that milk taken an hour before meals, 
unmixed with other foods and unpeptonized, is absorbed at once into the 
blood without undergoing the process of digestion. If not already alka- 
line a little bicarbonate of soda should be added to the milk, and it is 
necessary for the patient to lie down for an hour after taking it. He 
cites Drs. A. H. Smith, Marion Sims, Frank Hamilton, John C. Dalton, 
and Wesley Mills in support of his theory. It is a fact that milk given 
in this way disappears very rapidly from the stomach. It is also known 
that unpeptonized milk is much more quickly absorbed from the 
rectum than is milk peptonized.^ These facts would seem to favor 
Bulkley's theorj'^ ; but, on the other hand, it is well known that if milk is 
removed from the stomach shortly after it is swallowed it shows coagu- 
lation from the effect of the lab-ferment. It is probable that digestion 
goes on so rapidly, and to the patient so unconsciously, that it has given 
rise to Bulkley's suspicion. 

Mathieu holds that raw eggs constitute the best means of procuring 
rectal alimentation. On this point Catillon^ does not agree, and finds 
that there is a loss of weight in animals thus nourished. But if the 
eggs be peptonized they may almost replace alimentation by the mouth. 
Several new food preparations are claiming a place. Tropon is recom- 
mended by Rudolph,* also by Frohmer and Hoppe.* Eucasin is recom- 
mended by Tippel.^ These substances are said to replace somatose, and 
are found to be much cheaper. 

Medication and Digestion. The recent studies of digestion have 
thrown valuable light on the question of medication by the stomach. 
An article by Moritz^ is of great value in this connection, as is also an 
article in the French on the hour of medication.^ Moritz points out that 
the resorptive power of the stomach has been overestimated, and for 
many drugs amounts to nothing. The question is, therefore, how 
rapidly the drug will be propelled into the intestines where resorption 
occurs. Von Mering has shown that water and weak saline solution 
leave the stomach rather quickly — one litre disappearing in from one- 
half to three-fourths of an hour ; a glass of water disappearing in twenty 
minutes — but when the water is acid or charged, or when it appears in 
the form of soups, milk, or beer, the stomach is stimulated, secretion 
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begins, the pylorus closes, and absorption is delayed. Therefore, water 
taken on an empty stomach disappears more quickly than when taken 
with food. In order to procure the most rapid effect of the drug it 
sliould be given on an empty stomach, dissolved and largely diluted 
^vith water. Drugs that are insoluble in the stomach, such as salicylic 
acid, are best given in glutoid capsules (gelatin hardened by formal- 
dehyde) that are digested in the intestine only. In case of gastric atony 
and dilatation it is futile to administer dnigs by the mouth and expect a 
prompt and reliable action. Chloroform, naphtol, saccharine, and most 
metallic salts seriously interfere with the digestive process, and some- 
times are sufficient to practically prevent it ; they should be given, 
therefore, some time after rather than just before meals. Oil should 
not be administered before meals, for it coats the mucosa and pre- 
vents secretion. 

Wirschillo, in VraJtehj^ reports a case of iodism in which cutaneous 
eruption had its counterpart in the pyloric region of the stomach which 
led to an ulcerative process, the first report of the kind known. 

Wine should follow meals and bitters should precede them. The latter 
exert their effect particularly upon the motor functions. Potassium 
iodide when largely diluted disturbs digestion least if given on an 
empty stomach.* 

It should be remembered that as a class women drink very little 
water — largely a matter of habit and to save inconvenience. It is impor- 
tant to bear this in mind in considering the question of digestion as 
well as medication. Algeron^ recommends water containing chloride of 
sodium in atony of the stomach and large intestine, and the alkaline- 
saline waters in chronic gastritis and in hepatic disease. All forms of 
mineral waters are contraindicated in dilatation of the stomach. Edi- 
torially, the International Medical Magazine opposes the taking of large 
amounts of alkaline or saline waters in gastric anacidity. Both the 
secretory and the mechanical activity is believed by J. Latowski* to be 
increased by the use of Marienbad water. 

Vomiting. Vomiting sometimes occurs as a cyclic affection. Here 
the vomiting is only one feature in an interesting syndrome. It is well 
described by Whitney.* The affection usually occurs in delicate chil- 
dren, and the attacks appear at intervals of from two to three months 
and last for a few days, after which the child is in usual health. The 
attacks are preceded by a prodromal period in which lassitude, a coated 
tongue, offensive breath, rings about the eyes, and gastric discomfort are 

* January, 1899. > Neumann. Wien. med. Blatter, 1899, No. 6. 
» Munch, med. Wochenschrift, October, 1898, No. 46. 

* Przeglad I.ekarski, April 15, 1899, vol. xxxviii., Nos. 14 and 15. 

* ArchiveH of Pediatrics, November, 1898. 
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the chief symptoms. The attacks come on abruptly, Avith severe and 
uncontrollable vomiting, made worse by taking food or drink. In the 
cases that I have seen there was an elevation of temperature, and the 
gastric contents showed a temporary excess of free hydrochloric acid. 
The attack is followed with great prostration, but the convalescence is 
rapid. Some observers state that the paroxysms recur regardless of 
dietetic indiscretion or psychical disturbance. I have found that over- 
fatigue is apt to precipitate an attack in those predisposed to the affec- 
tion. I have known alkaline sedatives, like the milk of magnesia, to 
afford some relief, but usually nothing does much good until the storm 
exhausts itself. 

Nervous Vomiting. For this form of vomiting, menthol in 1 grain 
doses, with sodium bicarbonate, is recommended by Meisl.* MitchelP 
recommends for this condition the application of compresses wrung out 
of ice-water and changed every minute for a quarter of an hour. For 
the VOMITING AFTER AN^iSTHESiA, Guuby^ recommends lavage, to be 
practised at the close of the anaesthesia. His patients, who apparently 
took chloroform only, regained consciousness without nausea or .gastric 
discomfort. He employs a gag, and tlien uses the stomach-tube in the 
onlinary way, before consciousness is regained. 

THE INTESTINE. 

Methods of Examination. As an assistance to the physical exami- 
nation of the abdomen, Fuchs* advises the injection of a litre of saline 
solution, which renders the bowels more accessible to examination. 
After this, inspection will often enable one to determine the location of 
the bowel and its relation to other parts ; it also assists in the practice 
of palpation and percussion. It renders it more easy to make out the 
relation of the liver, spleen, and kidneys, and the lower border of the 
stomach is more easily recognized. 

Appendicitis. In an interesting r6sum6 of his study of 1400 fatal 
cases of appendicitis, collected by himself, James F. Mitchell* believes 
that professional opinion has gone to the extreme in believing that 
foreign bodies, aside from fecal concretions, are not found in the appen- 
dix. Of these cases 7 per cent, contained true foreign bodies, the char- 
acter of which was extremely varied and interesting. Pilliet® states 
that he has shown that the histological characteristic of non-calculus 

» Therap. Wochennchrift, September 19, 1897. 

' Virginia Medical Semi-monthly, April 14, 1899. 

' Medical News, January 21, 1899. 

* Zeit. fur klin. Med., 1898, Band xxxvi.. Heft 2. 

^ Johns Hopkins Bulletin, March, 1899. « r>ulletin Medical, 1898, No. 4. 
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appendicitis is the disappearance of the secreting glands of the appendix 
through strangulation of the lymphatic tissues ; in calculous appendicitis 
it is otherwise, the glands of Lieberkiihn are preserved and often hyper- 
trophied, and he believes that it is a mucous secretion that leads to the 
production of calculi. That such secretions are formed in the appendix 
is shown, according to Pilliet, in the fact that they contain no trace of 
skatol. 

The occurrence of appendicular colic as the result of pressure upon 
the appendix exercised by the enterolith in the caecum is described by 
L. Golbach.^ The attack of pain lasted so long as the stone pressed 
upon the appendix, but when it changed its location the attacks sub- 
sided ; the appendix itself was healthy. The concurrence of appendicitis 
and la grippe has led Faisans^ to conclude that under certain circum- 
stances the latter may produce the former, and that this is rather the rule 
than the exception. He cites two reasons to substantiate his theory : 
First, the extraordinary frequency of appendicitis during the past ten 
years, and, second, that each epidemic of la grippe is accompanied by an 
increased number of cases of appendicitis. 

Edebohls^ has found in his cases of appendicitis wandering kidney in 
60 per cent. By his method of palpating the appendix he ascertained 
that 4 per cent, of all women had appendicitis, and 3.5 per cent, had 
appendicitis with symptoms of movable kidney. The appendicular 
trouble is usually of the chronic form, and, he thinks, depends upon the 
fact that the right kidney presses upon the head of the pancreas, thus 
compressing the superior mesenteric vein against the vertebrae, which 
results in a venous stasis of the appendix. In proof of the theory he 
reports twelve cases cured by nephropexy. Some cases of appendicitis 
have a close resemblance to renal colic. Dieulafoy reports a case having 
had tliree attacks of pain, in which the diagnosis rested between renal 
and hepatic colic. On the last occasion it was observed that there was 
some tenderness over the caecum and severe testicular pain. Dieulafoy 
doubted the diagnosis of renal colic, on the ground that there was no 
tenderness over the kidney, and because the testicular pain gradually 
increased in intensity and as gradually subsided, instead of the abrupt 
manner usual to renal colic. Upon operation there was discovered a 
swollen and ulcerated appendix lying upon the caecum and adherent 
to the psoas iliacus. In this situation it exerted pressure on the 
genito-crural nerve, irritation of which is the source of pain in true 
renal colic. Cases of appendicitis in which there is progressive emacia- 
tion and cachexia, and the development of a hard tumor in the right 

' Prag. med. Wochenschrift, 1898, No. 16. =» Bulletin Medical, 1899, No. 25. 

' Centralbl. fiirGyn., 1898, No. 40; Journal of American Medical ABsociation, January 
7, 1899 ; also Transactions of Medical Society of State of New York, 1899. 
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iliac fossa, may be mistaken for malignant disease. After a long period 
the mass softens, and possibly may be evacuated. Eight cases are 
reported by Lequen and Beaussenet.^ The same subject is discussed by 
Pauchet,^ who says that the clinical features of this type of the disease 
are rapid emaciation, enfeeblement, cachexia, and a hard, reniform and 
scarcely painful tumor in the right iliac fossa. There are chills and sweats 
at night, and rapid increase in the size of the tumor. He insists upon 
the importance of a slight temperature, the previous history of digestive 
disturbance and attacks of appendicitis. Cancer of the caecum is pain- 
less ; there is a history of melsena, the occurrence of more or less obstruc- 
tion, and the tumor is bosselated, mobile, and irregular. Osteosarcoma 
of the iliac fossa is hard and fixed to the basin. Malignant growths of 
the mesentery occupy the umbilical region and are movable in all direc- 
tions. Barling* reports the case of a youth, aged seventeen years, who 
had sufiFered six attacks of right abdominal pain, with vomiting and con- 
stipation, or diarrhoea, and with induration in the right iliac fossa. It was 
diagnosed as recurrent appendicitis and operated upon. The appendix was 
found absolutely healthy and free from adhesions. The outer half of the 
caecum and ascending colon were hard and densely thickened ; there were 
no adhesions to the internal, anterior, or external surface of the bowel, 
but there were some adhesions posteriorly. No pus was found, and 
the patient made a good recovery. 

Closure of the appendicular canal, forming an infectious sac, is re- 
garded by Dieulafoy* as practically constituting the disease appendicitis. 
This author, in an excellent article, reviews his experimental work with 
Caussade. He concludes that appendicitis is not only infectious, but 
that it is equally toxic. They found that animals inoculated with ster- 
ilized cultures made from a closed cavity of appendicitis for the most 
part died of intoxication without showing evidences of infection, whereas 
the sterilized cultures from open parts of the appendix proved compara- 
tively harmless when injected into animals. Dieulafoy regards the 
appearance of icterus in the course of appendicitis as of great prognostic 
importance, which, he says, evidences hepatic complications. It may 
result from infection or from intoxication. When icterus results from 
intoxication the tint is light, appears on the first day of the disease, and, 
while the urine shows the absence of biliary pigment, there is the pres- 
ence of urobilin and brown pigment. The other form of icterus in 
appendicitis is consecutive to infection of the organ by the colon bacillus. 
Infectious jaundice consecutive to appendicitis the author considers mor- 
tal, whereas that from intoxication is of less importance ; but the toxicity 

1 Revue de Gyn. et de Chir. Abdominale, 1898, No. 2. 
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may be intense, even fatal. These views of Dieulafoy are confirmed by 
the studies of Rennon.^ Jaboulay^ speaks of a form of appendicular 
infection that he calls putrid appendicitis, in which almost all of the 
microbic flora may be found and which have a remarkable tendency to 
invade other tissues and organs. One of the author's cases drained by 
the rectum recovered, but those treated by laparotomy died, even when 
there was but slight apparent infection. Dieulafoy* calls attention to 
what he calls " the treacherous cahn " in appendicitis. It is often not a 
sign of improvement, but sometimes coincides with the beginning of 
grave lesions, gangrene, septicaemia, or diffuse peritonitis. If careful 
examination is made, it will be seen that the calm is not complete, but 
that there is a continuation of tympanites, muscular rigidity, acceleration 
of the pulse, and urobilin and albumin may be found in the urine, even 
though the temperature has fallen. 

That lack of accord in the patient's condition and the state of the 
appendix has been studied by Miss von Mayer,^ an interne of Prof. 
Roux, of Lausanne. She concludes that there is no concordance be- 
tween the subjective state of the patient and the real state of the appen- 
dix, and that the physician cannot allow himself to be guided entirely 
thereby. She says that when there has been observed a first crisis, with 
a palpable exudation, an operation should be performed during the 
interval. Thus may be avoided the severe regime, fear of a subsequent 
attack, and the incapacity for hard work or strain. 

That disappointing affection called by some pseudo-appendicular colic 
has led to the embarrassment of many. Folet,* of Rennes, reports a 
case in a patient operated upon after five attacks of appendicitis with 
apparent cure. However, the patient still continued to experience crises 
identical to the attacks previous to the operation. The removed appen- 
dix was red, lardaceous, and partly transformed into a closed cavity ; 
there were no adhesions. The patient was not hysterical, and there was 
no evidence of pseudo-membranous enteritis. As an indication for imme- 
diate intervention, Rentier^ regards paralysis of the intestine the most 
important phenomenon. At the Seventieth Meeting of German Physi- 
cians and Naturalists, Riedel reported statistics on 152 cases of appen- 
dicitis, of which 1 1 were local tuberculosis and 1 was a perityphlitis 
without appendicitis. Of the 120 cases, 97 were suppurative, of which 
92 were perforated. Examination of the specimens showed that there 
was no relation between the lesions observed and the clinical manifesta- 
tions. 

In the medical treatment of appendicitis, Ludwig Herzog^ has the 

» Bulletin Medical, 1898, No. 45. « Ibid., 1898, No. 77. "^ Ibid., 1899, No. 12. 
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courage to recommend strongly the use of opium, for the reason that it 
quiets peristalsis, and is, therefore, useful in permitting the walling off 
of the abscess and in preventing the rupture of adhesions that may 
already have been formed. This, with a limited diet and complete rest 
in bed for some time after the attack seems to have entirely subsided, he 
regards as positive indications. Most surgeons prefer to operate during 
the interval, and yet there has been an apparent misconception of the 
physician's r6le during the attack. Without a very definite purpose, 
opium, antiseptics, and salines are given in such a way that medicine 
falls into discredit. Herzog does well in pointing out the importance of 
opium, but it should not be given timidly. The object is to procure com- 
plete physiological rest until the attack subsides ; then an operation 
loses its terrors. 

Intestinal Obstruction. The gangrene and ulceration from outside 
pressure at the seat of strangulation is not, according to Kocher,^ the 
sole cause of death. In the majority of his post-mortems there have 
been found lesions of the intestine, above the seat of obstruction, con- 
sisting in circumscribed necrosis of the mucosa, at points going on to 
ulcemtion and even perforation. He found that the same result may 
follow artificial overdistention of that pai-t of the bowel by injections of 
gas or fluid, without the slightest interference with mesenteric circulation. 
Venous stasis is shown in the lividity of the bowel ; ecchymosis appears, 
the nutrition is altered, and the protective influence of the epithelium is 
lost. When this epithelial barrier is removed the absorption of toxic 
products and tlie migration of bacteria at once begins, and without prompt 
intervention the patient may be expected to succumb either from general 
intoxication or perforation. 

Following stmngulation of a hernia which has been successfully re- 
duced, important accidents may happen, according to Luksh.* Among 
these are hemorrhage and secondary stenosis, reported sometimes to occur 
after an interval of apparent health. Hemorrhage follows twenty-four 
hours after, but sometimes as late as six or seven days, in the meantime 
the patient having natural evacuations. The early hemorrhage is sup- 
posed to result from congestion, and the later hemorrhage to result from 
sloughing of gangrenous areas of mucous membrane. A favorable prog- 
nosis may be made in the early hemorrhage, but not in the late. These 
observations of Luksh are explained by Kocher's experiments and post- 
mortems, and demonstrate the peril to which patients are subjected who 
are given purgatives and are allowed to wait while the necrotic processes 
are going on within. Nothing can be gained by delay, while the success 
of surgical intervention is hazarded if the operation is postponed so long 

* Quoted in British Medical Journal, October 29, 1898. 
^ Wien. klin. Wocbenschrift, October 20, 1898. 
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that the intestiDol mucosa has lost the power of opposing infection and 
toxic absorption. So long as the epithelium of the intestinal mucosa 
remains intact, infection, as shown by Opitz/ is impossible. 

Diaphragmatic hernia is sometimes a most obscure cause of obstruc- 
tion and the diagnosis is rarely made before death. Gontrand^ re- 
ports an instance of this lesion occurring as a congenital defect. There 
was a left anterior perforation at the border of the costo-diaphragmatic 
hiatus. It was oval and 3 cm. in diameter. I once saw such a case 
developing in an adult, although he had no previous injury or illness, 
and it is possible that it was secondary to some congenital weakness. 
L. F. McDowelP reports a case occurring in a muscular, well-built Kaffir, 
in which the hernial sac had entered the pericardial cavity. The open- 
ing in the diaphragm was found to be about the size of a sixpence, 
smooth-edged, and situated in the tendinous part. There was, in this 
case, no history of injury or accidental strain. 

Obstruction from volvulus may occur even in the stomach, as reported 
by Berg.* Among the causes of obstruction is the presence of foreign 
bodies ; the instance of a large gallstone ulcerating from the gall-bladder 
into the intestine and causing acute obstruction is reported by C. A. 
Morris.* Among the causes of obstipation and serious obstructive symp- 
toms in the aged, Matthews* states that an almost exclusive oatmeal 
diet is one. Two cases are reported. In the first a mass as large as a 
foetal head was found impacted in the sigmoid. This is a warning 
against oatmeal as a diet in intestinal atony. A curious case is reported 
by Fritz^ of a child suffering from apparent intestinal invagination. 
Nevertheless, intestinal irrigation was practised and castor-oil given, 
when there was passed per rectum the cadavers of two mice. No expla- 
nation of the presence of these animals in the intestine was offered, 
although it is stated that the child was not intelligent. 

Intussusception. An interesting discussion on this subject occurred 
in the Clinical Society of London,^ in which Mr. Langton stated that in 
acute cases injections should not be tried, as reduction may not be com- 
plete, and valuable time is lost, while in chronic cases rupture may 
take place under very low pressure. Dr. Guthrie observed that injec- 
tion or insufflation should be left to cases not more than forty-eight hours 
old, and with all the symptoms only slight in degree. A case that was 
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relieved by injection was presented by Mr. Silcock, who agreed that injec- 
tion was usually not to be recommended. Mr. Kellock, on the other hand, 
thought that an abdominal incision in a very small child was a serious 
matter, and that many cases proved fatal after two or three days without 
serious symptoms until the day of death. On this point Dr. Lees 
observed that he had seen many cases recover under slight irrigation, 
and while this sometimes failed he had also seen failure after subsequent 
laparotomy. The present accepted view would seem to be that expressed 
by Murray,^ who points out that the danger of attempt at reduction by 
injections is about as great as the danger of operations for the relief 
of intussusception, and that if relief does not follow the early attempts 
by injections an operation should not be delayed. When injection is 
tried the recommendations of Johnson^ may be followed. He emphasizes 
the justice oif the claim that electricity carried into the colon through 
saline solution, injected as an enema, is a very important measure, and 
overcomes obstruction in many obscure cases. 

Idiopathic Dilatation of the Colon. Concerning phantom tumor 
and idiopathic dilatation of the colon, Fitz,^ of Boston, says they are 
frequently one and the same thing. He refers to the older views held 
by Bright, Addison, Gull, and Greenhow, who maintained that phantom 
tumors were always seen in hysterical women. J. M. Da Costa recog- 
nized the fact that the phenomenon was not necessarily dependent upon 
hysteria, as he had observed " these tumors in men who were not very 
impressionable.'^ In 1884, Gee called attention to " idiopathic dilatation 
of the large intestine," and he thought the condition was caused by 
" mere constipation and retention of wind." So-called idiopathic dila- 
tation of the colon seems to occur without organic or mechanical cause 
other than fecal accumulation. It becomes so marked that distress, 
deformity, and death not infrequently follow. Two types of the affec- 
tion are considered — one beginning in infancy, the other in adult life. 
One of Osier's cases was an infant, seven months old, who had had only 
five or six evacuations before coming under observation. Peacock and 
Hughes, Walker and Griffith, RoUeston, Howard and Formad all 
reported cases varying in age and degree. Fitz adds the case of a girl, 
aged fourteen years, who was under his care at the Massachusetts Gen- 
eral Hospital in 1894. She had been constipated all her life, and her 
abdomen was much enlarged, measuring thirty-one inches in circum- 
ference. " It was tympanitic throughout, except in the right iliac fossa, 
where there was a diffused dulness." An enema of five pints of water 
caused dulness on percussion in the left half of the abdomen. The case 
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was lost sight of. Treves maintains that there exists an actual mechan- 
ical obstruction in young children, due to congenital defects in the lower 
part of the bowel, and he successfully removed the descending colon and 
sigmoid flexure for the relief of a dilated colon. In the cases that may 
" conceivably " be called idiopathic, the affection begins in a functionally 
defective expulsive power, which leads to fecal accumulation and dilata- 
tion of the sigmoid flexure, and this in turn offers an increasing impedi- 
ment the greater it becomes aided by the dilatation and kinking. Fitz 
finally reports the case of an unmarried woman, aged thirty-seven years, 
who gave the history and showed the signs and symptoms of dilated 
colon, who was operated upon by M. H. Richardson. The enlarged sig- 
moid flexure was removed and convalescence progressed uninterruptedly. 
From these observations it follows that there are evidently some cases of 
enlarged pendulous abdomen depending upon dilatation of the colon that 
may be relieved or cured by surgical intervention. It would appear that 
with an early diagnosis appropriate medical treatment might also yield 
good results. 

Djrsenterj. Some confusion has arisen between tropical and amoebic 
dysentery ; these are not necessarily one and the same thing. Buchanan* 
reports the results of a large number of cases occurring in India in 
which post-mortem examinations were held and there was found but one 
case of liver abscess. He believes that the colon bacillus and the bacillus 
pyocyaneus are more often the cause of tropical dysentery than the much- 
talked-of amoeba. On the other hand, Ciechanowski,* who made many 
examinations in dysentery, found the amoeba either in the feces or in the 
tissues, and concluded that none of the colon bacilli produced the char- 
acteristic changes in dysentery. The streptococci, however, apparently 
play a distinct r6le in the development of the disease, associated with 
some unknown causes. H. F. Harris^ reports that thirty out of thirty- 
five patients suffering from amoebic dysentery had been in the habit of 
drinking surface-drainage water from wells, a statement that confirms the 
views previously expressed by Councilman and Lafleur. A case of 
amoebic dysentery associated with noma is reported by E. R. Lecount.^ 
Further evidence of the arthritic complications of dysentery is supplied 
by Remlinger,* who described two forms : one, dry, in which there is 
polyarticular pain affecting different joints with extreme rapidity and 
unaccompanied by effusion ; the other, in which effusion occurs and is 
much more rebellious to treatment. 
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Treatment. Aspiration and the administration of antipyrine were 
used by Remlinger in his cases. Sandwith* advocates, in acute dysen- 
tery, the treatment by large enemata, in which he would use a 1 : 5000 
solution of quinine, or weak solutions of cupric sulphate. In discussion. 
Dr. Osier expressed his disfavor of the method, because of the pain and 
exhaustion that it caused. Davidson said that the essentials of the treat- 
ment were rest, warmth, free purgation, and a bland diet. He advises 
ipecac early and intestinal antiseptics late. Dr. Prentice, of Central 
Africa, found that the best success followed the use of castor-oil, to be 
succeeded by tincture of opium, and that by ipecac. Crombie, of the 
British Army, remarked that the great majority of so-called cases of 
dysentery were really merely rectal catarrh. These cases, he thought, 
provided the bulk of the evidence in favor of ipecac ; in chronic cases 
Avith extensive ulceration ipecac was worse than useless, but in true 
dysenter}-^ of the acute type it was of signal service. He advised chloral 
previous to the administration of ipecac, and while believing in hot 
enemata, discountenanced the method as a systematic practice. Maberly^ 
reports success in the treatment of 100 acute and chronic cases of dysen- 
tery with Monsonia burkei and Monsonia ovata. Arthur FoxwelP 
recommends the de-emetinized ipecac method as of great use in dysen- 
tery. This is quite contrary to the views of the French, who employ the 
drug for its emetic properties. Leahy, of Hyderabad, uses one-half ounce 
of saturated solution of magnesium sulphate and twenty drops of dilute 
sulphuric acid, repeated every hour or two. 

Foxwell refers to the surgical method of treating colitis by the per- 
formance of a lumbar colotomy. This was once done with success by 
Mayo Robson. At the meeting of the Post-Graduate Clinical Society, 
Rose,* of New York, stated that for fifteen years he had been practising 
the inflation of the rectum and colon with carbonic acid gas as a means 
of relief for dysentery and colitis. 

Macomenibranous Colitis. This condition, which has been regarded 
from so many points of view, is considered by De Langenhagen,* after 
having studied 130 cases, to be the result of a neuro-arthritic diathesis 
which leads to intestinal atony and prol(^ged constipation. Max Einhorn^ 
adverts to this disease of the colon, and thinks that it is produced by 
increase in secretion of the glandular cells, the result of long constipa- 
tion. He thinks that slight inflammatory changes may be secondary to 
this, but refers the disease to a neuropathic origin. Of Einhorn^s twenty 
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caseS; twelve had enteroptosis ; in five eases there was typical achylia 
gastrica^ which, he thinks, shows a relation between these diseases, and 
also testifies that they are both probably due to nervous influences. 
Bardet^ says that the condition is a symptom common to many abdom- 
inal diseases, and he opposes Mathieu's contention that it is usually a 
symptom of hyperchlorhydria. The latter makes a suggestive observa- 
tion in comparing mucomembranous colitis to eczema, not claiming that 
they are identical, but holding that there is an affinity between the tw^o 
conditions. Both are subject to exacerbations, often brought on by the 
menstrual state and alterations in the general nervous condition, to 
which he might have added irregularity in diet and local irritation. 

Treatment. In treating this condition, we must bear in mind the 
neuropathic element in the etiology as well as the sources of local irri- 
tation, such as enteroptosis, intestinal adhesions, etc. Von Noorden^s 
plan of diet is to use foods with a large amount of cellulose and detritus, 
such as coarse breads, vegetables, fruits with seeds, etc. In fifteen cases 
so treated, seven were cured and eight unimproved. Einhom recommends 
a rich mixed diet, and during severe attacks, rest in bed with injections 
of peppermint-water. In the interval between attacks, he recommends 
the treatment devised by Kussmaul and Fleiner — ^that is, the introduction 
per rectum of from one-quarter to one-half litre of oil, at the temperature 
of the body. This should be used at night and retained until morning. 
After continuing this for three weeks the frequency of the injections 
should be lessened. This method has sometimes proved very useful in 
my hands. Lawrie^ reports a case of twelve years' duration radically 
cured by colotomy. 

Enteroptosis. J. J. Putnam^ calls attention to the relation existing 
between enteroptosis, achylia gastrica, and melancholia. Putnam's idea 
apparently is that all these conditions may exist as the result of an 
unstabled nervous equilibrium, and that each has a neuropathic basis- 
The importance of maintaining proper intra-abdominal pressure through 
strengthening of the abdominal parietes is insisted upon by H. lUoway,* 
who also calls attention to the delicacy and often relative weakness of 
the mesenteries that hold in place the abdominal viscera. He thinks 
that the mesentery fails in function as the abdominal walls relax in indi- 
viduals predisposed to splanchnoptosis. 

Constipation. The problems connected with constipation in young 
children are considered by T. C. Martin.* He points out that often 
violent but futile efforts at evacuation in infants depend upon anatom-. 

* Bulletin Medical, 1898, No. 92. > British Medical Journal, November 5, 1898. 

* Boston Medical and Surgical Journal, November 17, 1898. 

* American Journal of Obstetrics, September, 1898. 
^ Gaillard's Medical Journal, October, 1898. 
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ical peculiarities. First, the infantas lower gut is muscularly deficient ; 
second, the mobility of the intestine within the abdomen is obstructive 
to defecation ; third, in infants the rectal valves are obstructive ] fourth, 
the infant's anus is not sufficiently expansive. He shows from experi- 
ments that the mesoperitoneum in the adult is short compared with that 
in the infant. The intestine of the adult is slightly tortuous, while that 
of the infant is much more angulated. A suggestive contribution on the 
relation between constipation and renal conditions is made by Kobler,' 
who states that in suspected cases of obstruction of the bowels, and in 
cases that alternate between constipation and diarrhoea, he has found 
that during the period of constipation there appeared tube-casts, red and 
white corpuscles and renal epithelium in the urine, usually without 
albumin. This condition disappeared with relief from constipation. He 
found similar results when from various causes colic developed. He 
suggests that the presence of renal structures in the urine in the case of 
peritonitis may have a similar cause. It is possible, as he suggests, that 
this may result from a reflex spasm of the vessels, and that it is more 
the result of pain than of mere constipation. 

Treatment. In the treatment of constipation attention has been 
directed to two forms : one that depends upon an atonic state of 
the muscular coats, and a second upon a spastic state. In the former 
condition Kackel Jeannot* recommends a coarse diet, abdominal mas- 
sage, and hydrotherapy. In the tonic or spastic form he uses a bland 
but nutritious diet, and the application of hot compresses over the 
epigastrium and a gentle cold shower over the abdomen. Cornet* recom- 
mends omitting the use of purgatives until they are absolutely necessary. 
He would pay special attention to regularity in hours and habits of defe- 
cation. The patient should sit on a low stool, so that the thighs press 
against the abdomen, thus assisting the muscles in the act of defecation. 
For transient conditions he would use intestinal lavage. He believes 
that injections are indicated only Avhen there is an excessive collection 
of fecal matter in the lower bowels. In such cases dietetic treatment 
does not avail. He speaks highly of the injections of oil, as recom- 
mended by Kussmaul and Fleiner. In an excellent article by Lockwood,* 
the " Neptune girdle " is recommended in constipation depending upon 
the spastic state. This girdle consists in the application at night of hot 
fomentations to the abdomen, retained by means of a binder ; sodium 
bromide and belladonna he also found useful in these cases. The 
Homburg treatment has enjoyed a reputation, and is described by 

1 Wien. klin. Wochenschrift, 1898, No. 20. 
» Deutsche med. Wochenschrift, 1899, No. 1. 
' International Medical Magazine, November, 1898. 
* Medical News, December 10, 1898. 
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Hans Leber.^ The method includes hydrotherapy and a somewhat compli- 
cated dietary with regulation of habits. Berne^ believes that massage of 
the gall-bladder, by means of which an active biliary flow is established, 
is of value in many cases of constipation. The continual use of laxa- 
tives is objectionable, and may often be omitted by carrying out a well- 
directed campaign of diet, hydrotherapy and corrected habits. O. Schil- 
long' advises the injection of one-fourth of a litre of tepid water once a 
day, at which time the bowel should be emptied, but desire for stool at 
other intervals should be resisted. After the fourth week the patient 
should defecate without the assistance of the enema. If the case is not 
relieved in from four to six weeks he uses a large amount of warm water, 
to soften the fecal matter and move the bowels, and subsequently uses a 
small injection of cold water as a stimulant. 

Intestinal Auto-intoxication. The question of intestinal auto-intox- 
ication was discussed at the Sixteenth German Congress of Internal 
Medicine, held at Wiesbaden, 1898, by MuUer,* of Marbourg. A dis- 
tinction is made between the toxsemia resulting from intracellular changes 
of the organism and that which arises from saprophytic bacteria, tenants 
of the stomach and intestines. The latter condition may be regarded 
as analogous to alimentary intoxication often following the taking of 
unwholesome meat or milk. Stasis is r^arded as the first condition 
necessary for the development of toxsemia. He believes that the French 
have exaggerated the etiological r6le of auto-intoxication, and points out 
that we lack efficient means of detecting the condition when it is present, 
and believes that to base a conclusion on the presence of ethereal sul- 
phates is still somewhat premature. In the discussion, Brieger, of Berlin, 
said that auto-intoxication is supported by the discovery of poison in 
the urine and in the sweat. He believes that normal urinary toxicity 
has not been sufficiently established. The potassic salts, which Bouchard 
employed as a urotoxic coefficient, Brieger considers unsatisfactory. He 
says that such salts are inoffensive in man, and, therefore, must be dis- 
placed as a guide in estimating the toxicity of the urine. The toxicity 
of the sweat is variable and cannot be admitted as a certainty save when 
bacterial contamination has been avoided. He also says that there are 
no certain data on the toxicity of blood-serum. On the whole, these 
views receive the support of Ewald and Albu. Therapeutically, the purge 
is considered to be the most important means of relieving intestinal tox- 
semia, and calomel the favorite drug. Rosenheim, of Berlin, thinks 
that the employment of intestinal antiseptics must not be completely 
rejected. Strauss, of Berlin, thinks, in order of their utility, the follow- 

^ International Medical Magazine, Nov., 1898. * Joum. des Prac., 1898, No. 47. 
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ing intestinal antiseptics should be employed : Chinsol, thymol, actol, 
bismuth, betanaphtol, salicylate of bismuth, resorcin, chloral, benzo- 
naphtol, and the soluble silver of Cr6de. Quincke and Boas strongly 
recommend yeast in chronic constipation. 

Intestinal intoxication, it would appear, may develop from the combined 
action of the colon bacillus with a pyogenic organism when the former 
alone is harmless. According to the experiments of Malta Cocoin,^ we 
must conclude that the whole subject of intestinal intoxication is still, as 
held by Albu, something of a vague hypothesis, and now that Bouchard's 
conclusions have been superseded, there remain no practical methods of 
determining precisely the extent of the toxsemia. The tendency to regard 
the ethereal sulphates as furnishing a guide to the extent of putrefaction at 
present holds professional attention, but to ascertain the relative percent- 
age of these is a procedure that demands not only time, but the service 
of a trained expert. It is, therefore, highly probable that for the present 
we shall have to continue to depend upon clinical observations and the 
benefit that follows the purge as the most practicable means of forming 
our deductions as to the intestinal toxsemia. While antiseptics are not 
competent to render the intestinal contents sterile, there is much evi- 
dence to show that there is a diminution of the putrefactive processes 
under the influence of these drugs, as held by A. Jacobi.* 

Intestinal Tuberculosis. The source of infection of the intestinal 
canal is, according to Senn,* the ingestion of infected food, or the swal- 
lowing of tubercular sputum in victims of pulmonary tuberculosis. The 
experiments of Gerlach Zurn and Kleb, demonstrating the danger of 
giving milk from tubercular cows, are cited. By these experiments it 
was found that the disease commenced in the form of intestinal catarrh, 
and extended from the mesenteric glands. A form of non-stenotic hyper- 
trophy and tuberculosis of the colon is described by H. Claude.* The 
walls of the gut were much hypertrophied, although the lumen of the 
intestine was not lessened ; the mucosa had largely disappeared through 
ulceration. Intestinal tuberculosis is seen most frequently in young 
adults. Reinfection through the mesenteric glands, later in life, is more 
to be apprehended than the primary lesions. Symptoms of the latter 
may escape attention. Ansemia of the pernicious type or enteric catarrh, 
with profuse diarrhoea, progressive emaciation, moderate rise of tempera- 
ture, enlarged mesenteric glands, and the appearance of blood and mucus 
in the stools, are to be regarded as indicative. In suspected cases bacilli 
should be searched for in the stools. 

* La Riforma Medica, A xiv., vol. iii., No. 8, p. 96. 
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Ankylostoma Duodenale. From clinical and anatomical study, 
Leichtenstern* believes that ankylostomiasis may be divided into the 
three stages : First, an incubation period, lasting from four to five weeks, 
and not indicated by morbid phenomena ) second, an acute anssmia, brought 
about by the extraction of blood, in which the young ankylostoma are 
produced and find a new place of abode. Clinically, there is no blood 
found in the defecation. Third, the chronic stage, in which the anaemia 
is either stationary or progressive, due both to the loss of blood and to 
the toxic substances developed by the parasites. These views are prac- 
tically those entertained by Zinn and Jacoby.* The latter observers 
think that the parasite, having found lodgement in a community, is likely 
to extend to all those coming in contact with the infected. They found 
the egg of the ankylostoma in individuals who were apparently in good 
health, but were, nevertheless, capable of transmitting the infection. 

Digestion and Absorption Through the Intestine. In a valuable 
study of this subject, Aldor* shows that natural albumins are better 
absorbed by the rectum than those that are partially peptonized, and are 
also less irritating. Milk seems to be the best form of rectal alimenta- 
tion, although the cause of the coagulation of the milk he has not ascer- 
tained. It apparently depends upon the action of colon bacteria, but is 
not overcome by previously washing the bowels ; the milk becomes acid 
during the coagulation. When the bowel is irrigated with a large amount 
of water, at least an hour before the enema, a quart of milk may be 
introduced at a time without discomfort to, or expulsion by, the patient. 
The carbohydrates he found most quickly absorbed, the albumins next, 
and lastly the fats. He failed to find evidence of albumin or sugar in 
the urine after the use of these substances per rectum. 

THE LIVEB. 

The Functions of the Liver. The secretion of bile under various 
influences has been studied by Rutherford and Grainger Stewart.* In a 
case in which cholostomy had been performed, the secretion was found 
to be remarkably regular from day to day ; it increased after breakfast 
and more particularly after dinner, the rise showing itself an hour after 
the ingestion of food, and continuing thereafter for several hours. Full 
doses of morphine did not affect the secretion, nor did moderate amounts 
of alcohol. Sodium salicylate increased the amount of fluid and the 
salts of the bile, while the effect of salicin was uncertain. From experi- 

1 Wien. klin. Rundschau, 1898, Xo. 27. 
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ments on animals, William Bain^ concluded that the biliary secretion was 
not influenced by vagus stimulation. Little effect was produced by the 
injection of normal saline solution in the jugulars, but the injection of 
Harrogate water and a solution of Plattner's crystals accelerated the 
flow of bile. 

Interesting studies on the influence of bile upon the metabolism have 
been reported by Pfaff and Balch,^ and by E. P. Joslin,^ who quotes the 
results of Von Noorden^s work in the same line. The bile and bile 
salts have been shown to liave a marked cholagogue action. The amount 
of urine was found by Joslin to be increased over 50 per cent, in the 
bile-taking period, although he would not regard bile as a diuretic per se. 
The percentage of fat lost in the stools was much diminished during the 
bile-taking period, and there was also a marked increase in the amount of 
nitrogen assimilated by the body. The quantity of bile solids secreted 
during the period of bile-taking was 37 per cent, greater than before or 
after. The experiments also showed that constipation was relieved, and 
that urea and nitrogen, as would be supposed, were secreted in greater 
amount while bile was being taken. 

Hepatic Insufficiency. Kowalski^ holds that the external application 
of warm water favors the secretion of bile, and the application of cold 
water following warm water favors the expulsion of bile previously 
secreted. 

Depreciation of the blood, according to Gilbert and Castaigne,* induces 
hepatic insufficiency — a conclusion reached through clinical study. The 
effect upon the liver of interruption of its blood-supply has been studied 
by Doyen and Dufourt,® who found that ordinarily ligation of the hepatic 
artery causes the death of the animal. The occasional survival of the 
animal is attributed to establishment of collateral circulation. The out- 
put of urea and total proteids was considerably lowered, although it did 
not perceptibly vary when the portal vein was tied, although imder 
the latter experiment the animals quickly succumb. 

As an index to hepatic insufficiency, Roger and Grarnier^ suggest the 
rectal injection of sulphuretted hydrogen gas. It is found that a certain 
amount of this gas introduced in the peripheral veins of animals is 
required before its odor is obvious in the animaPs breath, and five times 
this amount must be injected into the portal veins to produce the same 
phenomenon. If the liver is injured by the action of poisons or other 

• 
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means, a much less quantity of gas produces the characteristic odor in 
the exhalations. It is possible to utilize this gas in diagnosis by resort- 
ing to rectal injections. The method may be as valuable in hepatic 
inactivity as the methylene-blue test is in renal insufficiency. Gilbert 
and WeiP believe that they have shown that indicanuria is a symptom 
of hepatic insufficiency. 

Protective Influence of the Liver. There is reason for thmking 
that the liver exercises a protective influence on the organism in arrest- 
ing and destroying divers bacteria. Roger* thinks that he has shown 
this in animals ; but when there is an association of certain bacteria this 
peculiar power is diminished. He found that the sterilized culture of 
bacillus prodigiosus diminishes this action of the liver, and in large doses 
completely abolishes it. He suggests that this may explain the serious 
results of mixed infection, and in th^se cases he demonstrated that small 
doses of ether had the power of restoring the bactericidal action of the 
liver and reviving nearly moribund animals. This is evidence in favor 
of ether in protecting the organism against infectious disease. G. Fiit- 
terer* recovered the bacillus prodigiosus and B. pyocyaneus from the 
jugular veins of dogs, into the portal veins of which these organisms 
had been injected. These organisms were discharged through the kid- 
neys and liver, particularly through the latter. Adami* reached similar 
results, which led J. E. Moore* to infer that cholecystitis may be induced 
by infection passing through the blood, and exclusive of entrance by the 
ductus choledochus. The effect of starvation upon the action of the 
liver is in doubt. Roger and Gramier believe that inanition diminishes 
the antitoxic function of the liver ; although, so far as infection is con- 
cerned, Futterer found that it was but little influenced by starvation, 
which receives support in the experiments of Meltzer and Norris,^ who 
found that the bactericidal action of the blood is little affected by starva- 
tion in animals. That the liver neutralizes or destroys toxic substances 
going to it in the portal blood, thus protecting the systemic circulation, 
has been demonstrated by Schriff, Ibeger, Lussona lacques, Baltus, and 
Roger. On the other hand, Stick accords to the intestine this power, 
rather than to the liver, and finds support in the investigation of Quei- 
rolo, Charrin, and Cassin. Tedeschi^ has attempted to settle which of 
the two organs is most responsible for this protective influence, and con- 
cludes that while the liver has a certain antitoxic action, for the most part 
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this is exercised by the epithelium of the intestine or is due to the 
abundance of the microbic flora. 

Hepatic Blood-supply. Borrmann^ adds his pathological studies to 
the question of portal obstruction. When, as the result of thrombosis, 
there is complete and sudden obstruction of the portal vein death ensues ; 
but when there is passage of a portion of the blood, life may be con- 
tinued indefinitely. Osier long ago reported a case that survived, 
through the establishment of inosculations, under complete closure of the 
portal vein by a thrombosis. Borrmann found that the effect of portal 
thrombosis upon the liver is less important than is supposed. While 
there results a moderate interstitial sclerosis and atrophy, the liver is but 
moderately changed, although the repeated occurrence of ascites after 
puncture is striking. 

The enlargement of the liver occurring in lobar pneumonia is believed 
by Gilbert and Grenet^to depend in some cases upon congestion of the liver, 
but for the most part to depend upon lesions of the hepatic parenchyma. 

The old bugbear of active congestion of the liver has recently been 
revived by Bain,^ who says that it may occur independently of organic 
disease, and may exist for several weeks or months. The etiology 
includes the familiar factors of indiscretions at table, gout, gastro-intes- 
tinal derangement, and residence in hot climates. The symptoms are 
those of toxaemia, with tenderness of the liver, high-colored and concen- 
trated urine, and a tendency to sclerotic enlargement. In congestion of 
the liver that follows thoracic disease, benefit may be derived by manual 
compreasion of the organ and other forms of abdominal massage, which 
methods are highly reex)mmended by Rondot* and by Huchard.^ 

Acute Yellow Atrophy of the Liver. A case of recovery from 
apparent acute yellow atrophy of the liver, in which all the criteria of 
the disease, except the fatal termination, were present, has been reported 
by D. R. Dobie.^ As to the etiology of this mysterious affection, 
Richter^ reports two observations of the disease occurring simultaneously 
with the beginning of secondary manifestations of syphilis. He says 
that it rarely occurs in the relapse of syphilis, and is most unusual in 
long-standing cases ; that it does not depend on mercury is shown from 
the fact that in one case no specific treatment had been inaugurated. 

Syphilis of the Liver. Adami® concludes that pathologically and 
anatomically the hepatic lesions found in syphilis are identical in adults 
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and children. Such differences as they present are due to the variations 
in the reactive power of hepatic parenchyma at different life periods. 
In both are found large, well-formed gummata, miliary gummata, acute 
parenchymatous hepatitis, with jaundice and syphilitic cirrhosis. In the 
adult, owing to the element of time, there may be found obsolescent 
and obsolete gummata, and certain tumor-like outgrowths apparently 
resulting from the " slowly progressive centrifugal infection of the liver 
tissue from, an original isolated gummatous focus.'' 

Oiirhosis of the Liver. Hayem' attempts to show that a relation 
exists between the hepatic cirrhosis and the gastric mucous membrane. 
In atrophic cirrhosis of the liver he has found the presence of apepsia 
and hypopepsia the rule, but in hypertrophic cirrhasis, on the contrary, 
he found an abundance of acid and a condition corresponding to mucous 
parenchymatous gastritis — a condition which Hayem has particularly 
dwelt upon in the past. The atrophic cirrhosis of Laennec, Hayem 
regards as more rare to-day that it was tweniy years ago. He believes 
that in wines are found substances that are productive of sclerosis. The 
theory of Lancereaux, propounded some years ago, that cirrhosis depends 
on the presence of the acid sulphate of potassium in wine, has not been 
substantiated by other observers. The late experiments of G. Rossi,^ 
as well as those of Riche, seem to refute Lancereaux's theory. Klem- 
perer reports a case of cirrhosis of the liver that he had followed for 
ten years, in which he was able to show a hypertrophic and later an 
atrophic stage. There was found the characteristic atrophy of £he liver 
post-mortem. On the whole, evidence is accumulating that cirrhosis of 
the liver is not a unit, but that changes so classified depend on a variety 
of causes. That infection is an important element in its development is 
highly probable. Adami* found in the cirrhotic liver a great number of 
bacilli which he believes to be a degenerative form of colon bacillus. 
He regards the presence of these failing bacilli as indicative of the 
destructive action of the liver upon micro-organisms ; but, at the same 
time, he believes that such organisms under certain conditions give rise 
to a parenchymatous degeneration of the liver and the replacement of 
hepatic cells by fibrosis. Adami quotes Flexner* as showing that toxic 
substances may lead to the development of cirrhosis ; also Weaver,*^ that 
there exist certain bacteria that directly induce hepatic cirrhosis. These 
contributions seem to show that either bacteria or their toxins are con- 
spicuously at work in the development of certain forms of hepatic 
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cirrhosis ; although it should be stated that some observers, for instance 
E. R. Lamed/ have failed to find the bacteria as described by Adami. 
The fact that in hypertrophic biliary cirrhosis the lymphatic glands 
about the liver are found to have undergone enlargement, sometimes with 
softening at the centre, as reported by Gilbert and Fournier, and to which 
attention has been called by Jaccoud, Popoff , of St. Petersburg, and many 
others, seems to favor the theory of infection. While the weight of 
evidence points to infection as the probable cause of certain forms of 
hypertrophic cirrhosis, the explanation is more difficult so far as the 
atrophic form of the disease, without icterus, is concerned, as pointed out 
by Rosenstein,* of Ijeyden. Most English observers, including Drum- 
mond, James, and Ewart, hold to the great importance of alcohol as an 
etiologic factor. 

The term hypertrophic cirrhosis has led to much confusion, and 
undoubtedly several different types of the disease have been described 
under this name. To begin with, we must acknowledge, with H. 
Heinecke, that there is a secondary as well as a primary form of hyper- 
trophic cirrhosis. The secondary form results from obstruction, no 
matter how induced, from calculus, inflammatory adhesions, or pressure. 
Here the liver is large, and the distended bile passages show various 
grades of angiocholitis, although, according to Kirikow,* in some cases 
no angiocholitis is found post-mortem. The primary form Heinecke 
identifies with the so-called hypertrophic cirrhosis of Hanot. To the 
last-named affection Dr. Osier* has repeatedly called attention. He says : 
" The course is slow, lasting from eight to fifteen years ; it shows slight 
jaundice in the absence of ascites and all signs of portal obstruction. 
There are attacks of local pain in the liver, often simulating gallstone, 
and attacks of fever, sometimes markedly remittent, in othef cases of 
high and continuous type. The termination is sometimes that of icterus 
gravis, with fever, coma, delirium, or convulsions, and other evidences 
of acute toxaemia." This description closely parallels that of acute 
yellow atrophy of the liver, but in Hanot's disease the liver is found to 
be large and, it may be added, the course is extremely slow. Gilbert,** 
who was a pupil of Hanot, and J. Castaigne hold that the essential 
feature of Hanofs cirrhosis is chronic icterus, with considerable enlarge- 
ment of the liver and spleen. Kirikow thinks that too much importance 
is attached to the hypertrophy of the liver, and shows that the splenic 
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enlargement, which is always present in Hanot's cirrhosis, deserves more 
attention. The disease cannot be explained on mechanical grounds, and 
it is probably to be regarded as an infection. Gilbert reports certain 
subclasses of Hanot^s cirrhosis, in some of which he speaks of the occur- 
rence of ascites, and also believes that the hepatic cells react to the 
stimulus, and that recovery may ultimately take place. Boix^ says that 
the disease sometimes occurs as a family affection. Like Osier, he dwells 
upon the pigmentation as a marked characteristic of the affection. In 
the family of one of his patients the pigmentation was seen in the chil- 
dren as well as in the collateral branches. He agrees with Hanot and 
Reiner in attributing the affection to a specific and not a general hepatic 
infection. 

Haematemesis from cirrhosis of the liver sometimes occurs when the 
hepatic change cannot be discovered clinically. Marmasse' reports such 
a case in which cirrhosis afterward developed, and in which varicosities 
were discovered post-mortem. 

Marchiafava* refers to the frequency of oesophageal hemorrhage and the 
relative frequency of gastrorrhagia, which accords with the experience of 
most observers. Not only hemorrhoidal bleeding, but menorrhagia also, 
according to Courtois-Suffit,* may be expected yrith cirrhosis ; but, as 
Dalche* states, this condition is f oimd in biliary lithiasis and other hepatic 
states. The relief of ascites due to portal obstruction in cirrhosis of the 
liver has not only been suggested, but actually has been carried out through 
the establishment of collateral anastomosis by surgical means, as reported 
by Morrison,^ and also by S. Talma.^ The remarkable statement is made 
by ReickeP that he has cured a case of hepatic cirrhosis through the use of 
inunctions of mercury, although no evidence of syphilis was discoverable. 

Biliary Lithiasis, Oholecystitis, and Angiocholitis. It is a well- 
known fact that biliary lithiasis is rarely found in young children, but 
that it does occur is shown by G. F. Still.* He reports three cases, one of 
which died of tubercular meningitis. The opinion is growing that biliary 
calculus is merely the result of infection of the bile passages ; but the 
infrequency of the affection in young children and its relative great fre- 
quency in women would seem to show that there are other factors than 
infection at work. This subject has received extensive consideration by 
Stanislaus Pechkranc,^® whose article has been translated by Francis E. 
Fronczak," who concludes that the dyscrasic theory, once universally held 
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and now maintained by many clinicians, is merely a contributing factor, 
and that the essential cause is a cholecystitis. It is therefore impossible to 
separate the subjects of cholelithiasis and cholecystitis, to which should 
be added angiocholitis. Naunyn,^ of Strassbourg, who has enlightened us 
so much on this subject, says that in cholelithiasis the tumor of the gall- 
bladder and the hepatic colic are due to cholecystitis. The icterus results 
from cholecystitis and angiocholitis, except when a stone lies in the 
ductus choledochus, preventing the flow of bile. He points out that 
when no gallstone is present, attacks identical with gallstone colic are 
witnessed and are dependent upon cholecystitis. He shows that many 
of the sequelae of gallstone, such as abscess of the liver and the migra- 
tion of gallstones into the intestine and other hollow viscera, are the 
results of cholecystitis, or angiocholitis accompanying it. The discharge 
of the gallstone from the bladder into the cystic duct is the result of 
serous transudation into the gall-bladder, due to inflammation of its 
mucosa, or spasm of the muscular coats of the gall-bladder excited by 
the inflammatory process. Cholecystitis and angiocholitis are infectious 
from the beginning. In health the bile is sterile, and after infection it 
may, in long-standing cases, again become sterile. Mosse* says that bile 
retards fermentative changes in sterile mixtures, but if putrefactive bac- 
teria have developed the addition of bile increases the putrefactive 
change. It is during the infectious period, as shown by Naunyn and 
the French observers, that calculi are formed. While the symptoms 
may be relieved with the passage of a gallstone and the free drainage of 
the biliary passages, the infection for the time continues, perhaps remains 
latent, but sooner or later it may become active, with or without the 
development of other calculi. The accompanying jaundice is not neces- 
sarily due to obstruction by calculus, but may follow the swelling of the 
biliary passages. When it results from a calculus it may be from a stone 
lodged in the ductus choledochus. A calculus thus retained may produce 
an intermittent jaundice, through the ball-valve action described by 
Fenger in 1896. Not infrequently the concretion may be engaged in 
the cystic near the hepatic duct, and by pressure upon the latter may 
produce jaundice ; or a large stone may remain in the common bile duct 
without any jaundice appearing. These general conclusions are partly 
based on the investigations of Naunyn, strengthened by the remarkable 
work of Mignot, Gilbert,^ and Foumier.* These French observers have 
developed cliolelithiasis in animals experimentally, and have found that 
in order to produce a calculus it is necessary to have infection of the 

* Miinch. med. Wochenschrift, October, 1898, No. 40. 
'^ Zeit. fiir klin. Med., Band xxxvi., p. 537. 

' Arch, (renerale de M^decine, August and kSeptember, 1898. 

* La I'resse Medicale, 1898. 
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biliary passages. This conclusion is of the utmost importance, and is 
meeting with general confirmation. M. W. Richardson/ of Boston, 
has repeated some of these experiments with similar results. Mignot 
found that foreign bodies in the gall-bladder, if sterile, produced no 
unfavorable effect. The organism most commonly found inhabiting the 
gall-bladder is the colon bacillus, but its life-history in the gall-bladder 
is believed to be comparatively short. Its existence here may, however, 
be considerably prolonged under favorable conditions. Many other 
forms of bacteria have been found, including the proteus vulgaris,* 
tubercle bacillus,^ staphylococcus, streptococcus, bacillus subtilis, and, 
very commonly, the typhoid bacillus. Many instances of the last-named 
infection of the gall-bladder are reported, among which may be men- 
tioned those of Emil Ryska,* M. W. Richardson,*^ J. M. Da Costa,^ and 
Camac.^ The latter reports forty cases of typhoid fever which on bac- 
teriological examination revealed the presence of typhoid bacillus in 
thirty-four. The various facts connected with the experimental work of 
the French observers are of great interest, and should be read in detail. 
That their conclusions, although somewhat revolutionary, are destined 
to stand, seems probable. W. Hunter* reviews the English sentiment on 
the subject. While conceding much to the r6le of infection in the devel- 
opment of biliary calculi, he still holds to the belief that diet, seden- 
tary habits, tight lacing, etc., contribute to the development of biliary 
calculi. Undoubtedly there are contributing factors that lower the 
immunity of the biliary passages and thus make possible not only the 
development of gallstone, but the appearance of the still more serious 
events of cholecystitis, such as empyema of the gall-bladder and sup- 
purative angiocholitis. In this connection may be quoted the interesting 
observation of Rodman,® in a discussion on cholelithiasis, in which he 
states that out of 166 cases on which he operated only one was a full- 
blooded negro — ^the author practising in a region in which there is a 
large colored population. Attacks that were apparently hepatic colic 
are described by William C. Krauss^^ in a patient who, after death, was 
found to have suffered from posterior spinal sclerosis, and in whom the 
gall-bladder and liver were found normal. Jeanselme and Rabe" report 
a remarkable case of hemihypersesthesia following an attack of hepatic 

' Journal of Boston Society of Medical Sciences, January, 1899. 

* Gouget. Arch, de Med. Experi., 1897, No. 4. 

» Morley Fletcher. British Medical Journal, April 21, 1899. 

* Miinch. med. Wochenschrift, 1899, No. 23. 

* American Journal of the Medical Sciences, June, 1898. * Ibid. 
^ Ibid., July, 1898. « British Medical Journal, October, 1897. 

* Surgical Section of American Medical Association, June 5, 1899. 
" Journal of Nervous and Mental Disease, February, 1898. 

1^ Bulletin Medical, 1898, No. 57. 
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colic. This was undoubtedly from hysteria, which is a not infrequent 
complication of cholelithiasis. 

Treatment. In the treatment of angiocholitis, Willoughby^ speaks 
of the use of toluylendiamine— -one grain twice daily, Montier^ reports 
prompt relief of biliary colic by the application of the high-frequency 
electrical cuiTcnt. Gautier,' of Geneva, recommends ox-gall for the 
prevention of the recurrence of calculi. At a meeting of the Alumni 
of the City Hospital (New York)* the advisability of using olive oil was 
still advocated. However valuable these means may be the Carlsbad 
treatment meets with general approval. Hermann* shows the value of 
the treatment not only in curing cases, but in preventing the recurrence 
of calculous diseases after the removal of stone by surgical intervention, 
thus avoiding an occasional embarrassment to the surgeon. 

Jaundice. A mild form of icterus without the appearance of bile 
pigment in the urine has been studied by Hayem,* who has recently 
reported four additional cases. All these patients suffered from dys- 
pepsia, he believes, through an associated parenchymatous gastritis with 
secondary involvement of the duodenum and biliary passages. The 
pathology of the matter is not clear. It is the rule to have bile pigment 
appear in the urine in secondary infectious icterus, and this usually 
depends upon catarrhal angiocholitis. Gilbert and Grenet^ have shown 
that when jaundice complicates lobar pneumonia the attending cholan- 
gitis is from the invasion of the bile passages by the bacterium coli com- 
munis and not upon the presence of the pneumococcus. It is probable 
that the jaundice is not merely an accident, but that the invasion of the 
biliary apparatus is invited by the depression produced by the toxaemia 
of pneumonia. Castaigne holds that alimentary glycosuria should always 
be sought for in cases of benign infectious icterus. When the result is 
negative, it may be considered as evidence that the disease will reach an 
early and favorable termination, but a positive glycosuria points to a 
more serious infection. 

Abscess of the Liver. The belief that abscess of the liver is almost 
invariably secondary to dysentery or other suppurative processes in the 
intestine receives further support in the studies of Boinet,^ who says that 
a dysentery, often too light to attract the patient's attention, will be 
found to have preceded a hepatic abscess, and points to the fact that 
cicatrices are found in the intestine of persons dying with abscess of 
the liver, but who had denied all history of dysentery, Boinet believes 

* Therapist, March 15, 1899. Quoted in Philadelphia Medical Journal, April 29, 1899. 
'' La Presse M^dieale, December 24, 1898. » Bulletin Medical, 1898, No. 3(k 

* New York Medical Journal, June 24, 1899. ^ Medycyna, February, 1898. 
« Bulletin Medical, March 2.-), 189'.). ' Ibid., November 1, 1898. 

» Ibid., May 1, 1898. 
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that the abscess may occur as late as three years subsequent to the 
dysentery. That an abscess may exceptionally result from other sources 
of infection is shown by B. Leick/ who has collected eighteen reported 
cases, beside contributing one of his own, of hepatic abscesses produced 
through invasion of the bile-passages by lumbriooid worms. Abscess 
of the liver during its early stages is often overlooked and sometimes 
mistaken for malaria, for the reason that the patients suffer from inter- 
mittent fever and enlargement of the liver. In speaking of this, E. C. 
FiekP points out that such fevers resist quinine in full doses, and that 
tliough the liver is enlarged in malaria, the spleen is still more so, which 
is the reverse of what occurs in hepatic abscess. The rise of fever in 
abscess is abnost invariably late in the day, whereas in malaria it frequently 
appears in the morning. Beside this it must be remembered that dysen- 
tery is an almost invariable antecedent of abscess of the liver, and, finally, 
the examination of the blood for the plasmodium should determine the 
question. The recurrence of hepatic abscess after apparent recovery is 
said by Marshall^ to be much more probable if the patient remains in, 
or too early returns to, a tropical climate. He thinks this is particularly 
true when the abscess is dependent upon the presence of the amoeba coli, 
owing to the more serious and wide-spread damage to the liver tissue 
associated with the presence of that organism. Even when there is in 
the liver a large cavity, surrounded by a firm fibrinous capsule, such as 
often results in recovery from abscess, a year or more should elapse before 
the patient should incur the risk of returning to a tropical climate. 

THE SPLEEN. 

Method of Examining. Some new views on the method of exam- 
ining the spleen are expressed by Dr. James Cantlie.* He holds that 
the spleen cannot be successfully made out either by palpation or 
percussion when the patient lies on the back, because the organ is 
situated too far posteriorly in the hollow of the ribs, lying in the 
angle of the ninth, tenth, and eleventh ribs, the long axis parallel 
with the tenth — the so-called " splenic rib." He says the outer end 
of the spleen does not come further forward than the posterior axil- 
lary line. He thinks when the patient lies on the right side the spleen 
moves forward with the body, thus rendering the percussion fallacious ; 
and when the patient is lying prone on the abdomen the spleen moves 
forward and cannot be made out by percussion unless held in position 

1 Deutsche med. Wochenschrift, 1898, No. 20. 

' Georgia Medical and Surgical Journal, December, 1898. 

' British Medical Journal, June 10, 1898. 

* New York Medical Journal, June 10, 1899. 
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by the adhesions of an old perisplenitis. He says that the only proper 
position for mapping out the spleen is when the patient is standing erect. 
All of this is interesting, and the difficulties spoken of are real when the 
spleen is naturally small. The difficulties, however, disappear when the 
spleen is large, under which circumstances it can be made out by proper 
percussion, not to mention palpation, no matter what posture is assumed 
by the patient. Nevertheless, when splenic dulness cannot be made out, 
it is wise to follow the suggestions of Cantlie. We must remember that 
the spleen is sometimes so small that it escapes discovery by ordinary 
physical examination, and HodenpyP reports a case in which the spleen 
was absent, and in which there occurred a general compensatory hyper- 
plasia through the lymph nodes.' In auscultation over the spleen there 
is sometimes heard a murmur, which Grabbi* believes to be extrasplenic 
in origin. It rarely occurs in the spleen of malaria or in leukaemia or 
pseudoleuksemia, but it is found in connection with perisplenitis, with 
increase and thickening of the connective tissues where the vessels enter 
the hilum of the organ. 

Function of the Spleen. A curious side-light is thrown upon the 
action of the spleen by the experiments of Blumenreich and Jacoby,* who 
found that guinea-pigs from which the spleen had been removed resisted 
far better than other animals the injections of various pathogenic bacteria 
and other toxins. Among others they experimented with injections of 
diphtheritic toxin. They account for this singular result by marked hyper- 
leucocytosis which follows splenectomy. The increase of leucocytes was 
almost limited to the lymphocytes. When we remember Ehrlich's view 
that leucocytosis largely originates in the spleen this result becomes still 
more curious. 

Ohronic Enlargement of the Spleen. There are several forms of 
chronic primitive enlargement of the spleen. In discussing this question 
Prof. Osier* first excludes the enlarged spleen of leukaemia, malaria, 
hepatic cirrhosis, chronic congestion, and rickets. The remaining primi- 
tive enlai^ements of the spleen he divides into two groups : In the first 
the spleen is found to be cirrhotic, and the enlargement occurs without 
other causes or symptoms save those due to mechanical pressure. Of 
this group he reports four cases, all women, seen in recent years. In 
two the organ was freely movable, and was removed in each case by Dr. 
Halsted, and both recovered. In the third case the spleen became partly 
sphacelated as the result of twisting of its ligament, and was enormously 
enlarged and adherent. It was incised by Halsted, and a large quantity 
of necrotic spleen tissue removed, after which the patient made a quick 
recovery. In the second div^ision Osier places the enlargement of the 

» Medical Record, 180^, vol. iv., Xo. 20. « La Clinica Med. Ttal., 1898, 7. 

» Bulletin Medical, 1899, No. 27. * Edinburgh McdicalJoumal^ May 18, 1899. 
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spleen with anemia. These cases have been described by Griessenger as 
" ansemia splenica," by H. C. Wood as splenic pseudoleukemia, and it 
is sometimes called the splenic form of Hodgkin's disease. Osier prefers 
the name splenic ansemia, and restricts the use of the term to cases in 
which there is progressive ansemia in connection with primitive spleno- 
megaly. The relation of the large spleen to the ansemia is not yet deter- 
mined. Of this affection Osier has seen four cases during the present 
• year. The characteristics of the disease are the chronic course, running 
from three to fourteen years, chlorotic features of the blood, and particu- 
larly bronzing of the skin, not depending upon jaundice, and finally 
hemorrhages. These may be either toxic, as in leuksemia, or mechanical, 
resulting directly from the condition of the enlarged spleen, in which 
the hemorrhage would be expected from the stomach and bowels. Buch 
bleeding may be profuse and recur for years, and in the intervals the 
patient may largely r^ain health and strength. Osier regards the hem- 
orrhage as entirely due to mechanical causes. The difficulty of classifi- 
cation of these cases of enlargement of the spleen because of our ignor- 
ance as to their etiology and of their relation to one another has long 
been felt. Osier says he haa found a practically normal blood-count in 
primitive splenomegaly, and in cases extending over many years he has 
found merely an ansemia of the chlorotic type. In other cases the blood 
at one time showed a leuoocytosis resembling leuksemia, and at another 
time that of simple ansemia. Similar observations have been made by 
Stengel.* The above described cases Osier would distinguish from 
Banti's disease. 

Banti'8 Disease. The primitive enlargement of the spleen followed 
by cirrhosis of the liver bears this name, because first described by 
Banti, of Florence, in 1894. In the recent reviews of Banti's' work 
the disease is divided into three stages : The first is characterized by 
severe secondary ansemia, the red celk showing great loss in number, by 
the formation of poikolocytes and microcytes, and by great diminution in 
the hsemoglobin percentage. There is no leuoocytosis, nor is there a 
disproportion between the different white cells. There develops a large 
spleen, similar to that of leuksemia ; the appearance of a splenic tumor 
is the first apparent symptom. The organ is large, smooth, rounded, and 
generally painless ; the temperature is usually normal ; there are occa- 
sional attacks of fever, sometimes accompanied by chills. The first 
stage is a prolonged one, usually reaching from three to five years, and 
sometimes as long as from ten to fifteen years. The second, sometimes 
called the transitional stage, lasts only a few months. During this time 

* Proorissiye Medicine, June, 1899, p. 288. 
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the urine is diminished in quantity and has a large increase of coloring 
matter. There usually appear mild jaundice and digestive disturb- 
ances. The third stage^ or the stage of ascites^ develops slowly and pain- 
lessly. The liver now diminishes in size and the jaundice increases. 
The general symptoms, including marked prostration, increase, anaemia 
becomes worse, and death usually results in from three to seven months. 
Post-mortem the spleen is foimd to be large, with a thickened capsule, 
without adhesions. There is an increase in the splenic reticulum, and 
the cut suiface is deep-red, marked with whitish lines. There occur 
many round, whitish, hyalin-like nodules corresponding with the Mal- 
pighian bodies. The liver has the appearance of that seen in Laennec 
cirrhosis, but it never reaches the severity of the more advanced cases 
of that disease. This change in the liver is seen in the third stage. So 
far no opportunity has occurred for examining the liver post-mortem 
during the first state, but in certain instances in which splenectomy has 
been practised the liver presented a normal appearance. The bone- 
marrow was fetal in appearance, and the bacterial examination was 
negative. The differentiation from anaemia splenica is based on the 
presence of hepatic cirrhosis and the absence of hypertrophy of the 
lymph nodes characteristic of that disease. Banti believes that the disease 
depends upon primary spleen disease which invades the liver through 
the portal vessels, and ultimately leads to a chronic intoxication, from 
which arises the anaemia and the other general symptoms. He recom- 
mends the removal of the spleen during the first or second stage, and 
from experience believes that this will lead to cure. Some improve- 
ment is seen by the use of arsenic, but it does not cure the disease. 



PERITONEUM. 

Ohronic Indurative Peritonitis. This rather rare but very interest- 
ing disease has been reviewed by Nothnagel.^ The affection may be due 
to previous acute peritonitis, or not infrequently is chronic from the 
beginning. It occasionally appears to depend upon syphilis. The 
remarkable feature of the disease is the absence of distinctive symptoms 
of any kind, although certain definite events result from adhesions or 
traction upon the abdominal viscera, such, for instance, as intestinal 
obstruction or occlusion of the biliary ducts. In the development of 
the latter condition an intermittent jaundice may appear. The diagnosis 
of this form of peritonitis is to be based chiefly upon the history of the 
case, but is always to be regarded as difficult. 

^ Klin. Therap. Wochenschpift, January 2, 1898. 
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Tubercular Peritonitis. Much has been learned about the morbid 
anatomy of tubercular peritonitis as a result of the now common treat- 
ment by laparotomy ; it is sometimes accompanied by ascites, as in the 
case reported by Merkel.^ When ascites occurs it may be encysted or 
free, and it is often impossible to find bacilli present in the fluid. In 
one of MerkeFs cases the bacilli were found in the peritoneal adhesions, 
but in another case they were altogether absent. Qu^nu' calls attention 
to the fact that tubercular peritonitis may often be mistaken for other 
affections. One of his cases was operated on for intestinal occlusion and 
the other for appendicitis. In the first case he had previously performed 
a total vaginal hysterectomy for the relief of suppurative salpingitis. In 
the first case death ultimately resulted from general tuberculosis, and in 
the second case from meningitis. Nevertheless, the good results follow- 
ing laparotomy, and the number of cases reported cured after the lapse 
of several years, are sufficient reasons for the continuance of the surgical 
form of treatment. 

Acute Peritonitis. An interesting phase in the course of acute peri- 
tonitis has been revived by Cathcart,* who shows that in peritonitis there 
is often to be observed an increased peristalsis of the rectum and other 
parts of the intestine. This is particularly true in pelvic peritonitis, of 
which he recites two instances. In these there was marked rectal tenes- 
mus, a symptom that results from periprostatic inflammation or pelvic 
abscess, and is secondary to appendicitis and other conditions. Griin- 
baum, Nothnagel, Treves, and Gree have presented clinical observations 
in support of the view that peritonitis causes an increase of intestinal 
peristalsis prior to the time when the muscular coat of the bowels is 
involved. It is, perhaps, improper to adopt this as a universal law in 
peritonitis. Even though it is true that in the beginning of the attack 
marked peristalsis may be observed, on the other hand we sometimes 
find as an early manifestation an almost complete paralysis of the bowel. 
We must have more proof than clinical observation before we can 
accept the theory that this always depends upon the escape of the mus- 
cular coat of the intestine from involvement. It is quite as rational to 
believe that the loss of peristaltic power lies in the effect of the peri- 
tonitis upon the nerves, this leading to loss of functional power. We 
sometimes find great excitement and tenesmus of the urinary bladder 
when the inflammation does not involve the serous coat of that organ, 
and the same fact probably holds true of the rectum. The relaxation 
of the sphincter, accompanying the tenesmus that is observed in perito- 
nitis, would also point to influences other than involvement of the mus- 
cular coat of the bowel. 

» Bulletin Medical, 1898, No. 68. « Ibid., 1898, No. 95. 

» British Medical Journal, March 18, 1899. 
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AflciteB. The presence of blood in ascitic, fluid is very suggestive of 
malignancy. It sometimes is secondary to the separation of adhesions^ 
thus leading to hemorrhage or to bleeding secondary to malignant or 
other ulcerative processes. In malignant disease the staining of the 
ascitic fluid by the escaping blood is apt to increase^ and thus a compari- 
son can be established by means of repeated paracentesis. In a case of 
hemorrhagic ascites depending upon a sarcoma^ reported by Finny/ para- 
centesis was required five times in less than three weeks. 

Treatment. In the treatment of rapidly recurring ascites depend- 
ent upon malignant neoplasm^ P. Furbinger* recommends the intro- 
duction of a rubber tube through a metal trochar after puncture, 
leaving the rubber tube in place when the trochar is removed. The 
outlet of the tube is closed by a clasp and the tube held in place by a 
silk thread and plasters. This enables one to empty the peritoneal 
cavity frequently without recourse to repeated punctures. The danger 
of infection of the peritoneum by this process is so great that it should 
be reserved for cases approaching a fatal termination. Mignof recom- 
mends for the treatment of ascites the intraperitoneal injection of 
sterilized oxygen gas. The author reports considerable experience with 
this method, and concludes that one or two litres of oxygen should be 
employed for a single injection. The only sequelae observed were a 
slight elevation of temperature and moderate abdominal pain, which 
disappeared in about twenty-four hours. Some remarkable results seem 
to have been obtained. H, Schlesinger* presented before the Medical 
Club of Vienna a patient suffering from cirrhosis of the liver and ascites. 
For three months it had been found necessary to tap him weekly. He 
was then given from 15 to 20 grammes of urea daily. As a result the 
diuresis was progressively increased, and the circumference of the abdo- 
men after five weeks' treatment was no greater than was usual immedi- 
ately after tapping. He reported similar results in other cases, and 
asserts that other diuretics do not have the same happy effect. This 
method I have tried in one case with entirely negative results, although 
the patient was apparently one well suited to the method. The apparent 
cure of ascites by various forms of treatment must for the most part be 
attributed to the development of inosculation with the systemic veins, 
thus forming a natural drainage through the bloodvessels. A sur- 
gical procedure for the artificial establishment of venous inosculation 
promises to be of greater value than any of the measures here recited. 
So far as I know Mignot's results by the injection of oxygen have not 
been verified by other clinicians. 

^ British Medical Journal, December 10, 1899. 

» Centralbl. fiir innere Med., 1899, No. 7. » Thteis de Lyon, 1898. 

* Bulletin Medical, 1898, No. 5. 



THE PANCREAS. 87 

THE PANCREAS. 

Pancreatic Cyst. The cases reported during the last year go to verify 
the views of Senn, that this is generally secondary to hemorrhage, 
the result of trauma. In a case reported by Gushing/ the cyst fol- 
lowed a blow on the abdomen. In this case there also developed 
a subphrenic abscess that ultimately discharged through a bronchus, 
and, as a complication, there developed a double parotiditis. This last 
event has a significant bearing in view of the supposed sympathy that 
exists between the salivary glands and the pancreas. While a cyst of 
the pancreas is apt to appear in the umbilical region, it sometimes 
develops at points much higher in the abdomen. Such a case is reported 
by Payr.^ The patient, a lad of nineteen years, received a blow in the 
epigastrium which was followed by a tumor that appeared above the 
stomach and beneath the left lobe of the liver. The two layers of the 
lesser omentum invested the back and the front of the cyst. E. A. 
Barker^ reports a case which developed in a boy who was injured in fall- 
ing, striking upon the left side. About two weeks subsequently there 
developed a swelling beneath the left, costal cartilage. The dulness of 
the tumor was continuous with that of the spleen. On drainage, the 
fluid displayed marked amylolytic properties. These, however, are 
rather unusual points of presentation for a cyst of the pancreas, its 
most common direction being forward between the colon and stomach. 

Pancreatitis. A very important and interesting contribution to this 
subject appears in the thesis of Paul Camot.* His work shows a vast 
amount of research, together with experimental and clinical evidence. 
His aim has been to bring together the facts so far ascertained relating 
to the various forms of pancreatitis, and so far as possible to fill up the 
gaps of our knowledge on this subject. He began with the analytic 
study of pancreatic infections and intoxications. He made a long series 
of experiments in which the pancreas was infected in various ways, some- 
times through arteries, sometimes in the parenchyma, and sometimes in 
the excretor}'^ canals of the organ ; in addition to this, the resisting power 
of the pancreas was lowered by the application of various toxins — dias- 
tase, phosphorated oil, menthol, alcohol, etc. He concluded, after com- 
paring his various results, that the changes provoked were in proportion 
to the intensity of the alterations in the tissues rather than to the nature 
of the agent that excited them. Thus he found that when a very acute 
infection was established hemorrhagic pancreatitis followed. This some- 
times appeared in a few hours, and sometimes was delayed for a few days. 

* Medical News, May 7, 1898. * Wien. klin. Wochenschrift, 1898, No. 2G. 
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A less virulent infection provokes a suppurative or gangrenous pan- 
creatitis, while an infection still less active leads to the more or less 
complete sclerosis of the pancreas. In the second part of this thesis 
Camot makes a synthetical study of pancreatitis thus excited, comparing 
the lesions with those found in man. Hemorrhagic pancreatitis found in 
man usually follows grave traumatism, such as severe injury of the abdo- 
men ; it sometimes results from intoxication, from mercury, or other 
poisons. It occasionally is foimd in the course of severe generalized 
infection. It will thus be seen that in some instances the exciting cause 
of hemorrhagic pancreatitis is like that which sets up pancreatic cysts ; 
the difference between the two apparently lying in the infectiousness of 
the inflammatory as compared with the cyst-forming process. Camot 
sometimes observed a sanguineus infiltration of the gland, which was 
red, and in some parts completely black in color. In some instances 
there was the usual evidence of autodigestion of the pancreas, which 
converted the gland into a hematic-pultaceous mass, accompanied by the 
escape of changed blood into the lesser mesenteric cavity. The symp- 
toms accompanying this process are terrible epigastric pain, with a ten- 
dency to syncope, mental excitement, chills, palpitation, thready pulse, 
and coldness of the surface of the body. These symptoms may continue 
for a few hours, or days, and then disappear ; or the jmtient, as often 
happens, may die suddenly in collapse. These attacks may recur several 
times or terminate in sudden death. Occasionally the march of events 
is slower, and a cyst is likely to develop. Acute non-hemorrhagic pan- 
creatitis is found in the course of a great number of general infections. 
The lesions are characterized by the intervenous infiltration of leucocytes 
with epithelial proliferations of the canalicular cells. The symptoms of 
the affection are somewhat more vague than those attending the hemor- 
rhagic form of the disease, which may develop into a suppurative pan- 
creatitis. The latter form of the disease sometimes occurs in the history 
of pyaemia, puerperal septicaemia, variola, typhoid fever, and other severe 
infections. In the substance of the pancreas there develop multiple 
small abscesses, or a few large ones, or the whole gland may be trans- 
formed into a sort of " purulent sponge." These abscesses are appar- 
ently consecutive to an infection of arterial origin, but in some instances 
they appear to result from an infection beginning in the intestine and 
finding its way up the excretory ducts of the pancreas. The colon bacillus 
is the chief organism found, although mixed infections are common. 
The ascending infections are sometimes secondary to intestinal lesions, 
pancreatic lithiasis, or intestinal parasites. 

It will be seen from the foregoing that there is a more intimate re- 
lation between the various forms of pancreatic disease than has been 
supposed. The same cause may in one person produce a hemorrhage 
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with cyst ; in another, hemorrhagic pancreatitis, perhaps ending in gan- 
grene ; or, in a third, a slow interstitial inflammation. The suppurative 
pancreatitis, which like other inflammatory processes depends upon infec- 
tion, seems to be less related to the other forms of pancreatic disease. 
The most interesting, as well as the most tragic type of pancreatitis, is 
the acute hemorrhagic form. The suddenness of the onset, the alarming 
symptoms, and the too often sudden and unexpected fatal termination 
surround this disease with particular interest. Not infrequently the 
cause is attributed to poisoning, and, therefore, the disease is an impor- 
tant one from a medico-legal aspect. Such a case is reported in the 
Lancety in which chloral and morphine were found in the stomach con- 
tents of a patient discovered dead in bed. But for the finding of hem- 
orrhagic extravasation in the head of the pancreas, together with acute 
pancreatitis, the examiner would have attributed the death to poisoning. 
I remember an instance of the disease in which death followed five 
minutes after a hypodermatic injection of morphine. Here the post- 
mortem revealed small hemorrhages throughout the pancreas and a 
beginning pancreatitis. Sometimes the symptoms resemble those of 
atropine poisoning, as reported in the case of Reynolds.^ The sudden, 
fatal termination in the disease is difficult to explain, and is usually 
attributed to shock. A. S. Warthin' found an involvement of the 
pacinian corpuscles in one case, and supposes that this may account for 
the shock and sudden death. The rapidity of the hemorrhage in some 
instances is surprising. In a case reported by A. D. Fripp and J. H. 
Bryant,^ the patient was seized with intense pain in the umbilical region 
and went into collapse. Forty-eight hours later laparotomy showed 
much blood-stained peritoneal fluid* A. S. Warthin holds that the hem- 
orrhage is probably from diapedesis, due to the effects produced upon 
the vessel walls by the poisonous secretion of the pancreas. In his case 
degenerative changes in the bloodvessels, especially in the veins and 
capillaries, and not limited to those of the pancreas, but appearing in 
various remote parts of the body, were marked. 

A valuable series of cases is reported by Newton Pitt and Mr. Jacob- 
son.* In one of these cases, that of a woman, aged seventy years, who 
after a hearty breakfast was seized with intense pain, vomiting, and 
collapse, there appeared a constant desire to defecate, which was not 
relieved by enema. This symptom is not peculiar to this case, and 
instances have been reported in which perforation of the bowel has 
occurred with discharge of portions of the pancreas per rectum. In the 
patient above referred to there was marked tympanites, although death 

» Medical Chronicle, 1898. Qted in Int. Med. Mag., November, 1898. 

' Philadelphia Monthly Medical Journal, February, 1899. 

» British Medical Journal, December 17, 1898. * Ibid. 
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occurred forty-eight hours after the beginning of the attax^k. Particles 
of food were brought away with the constipated evacuation from the 
bowels. At necropsy, beside hemorrhagic pancreatitis, there were 
found acute peritonitis and fat necrosis of the omentum. The fifth case 
of Pitt and Jacobson was that of a tavern-keeper, fifty-eight years old, 
who suffered from severe abdominal pain and vomiting for three months. 
He had had occasional attacks of gastric pain for some years. There 
developed a thick pulsating tumor in the upper part of the abdomen ; 
death came from exhaustion, and at the post-mortem there were revealed 
a peritonitis with extensive fat necrosis and a broken-down necrotic 
pancreas communicating with a cavity behind the stomach that was filled 
with a brown pultaceous fluid. Langdon, in discussing this series of 
cases, gives the history of one case very similar to the last described, in 
which diarrhoea and emaciation were important symptoms in addition to 
the vomiting, pain, and tympanites. Paracentesis was performed, and 
eleven pints of blood-stained ascitic fluid were withdrawn. Two weeks 
later laparotomy was performed, when a tumor was found behind the 
transverse colon, and seven pints of blood-stained fluid aspirated. This 
blood-sac was connected with the pancreas ; the patient, after making a 
good recovery, died two years later of sudden hemorrhage of the bowels. 
At post-mortem the pancreas was nearly obliterated. The hemorrhage 
was attributed to cicatricial obstruction of the portal veins. 

Dr. Bryant and Mr. Bowlby stated that some of these cases might 
result from embolism of the pancreatic arteries, although no instance of 
such arterial obstruction has been reported. Such obstruction might 
undoubtedly lead to a gangrenous pancreatitis, which is but another 
phase of the acute hemorrhagic form. Two cases of this condition are 
reported by Herman A. Brennecke,^ in both of which laparotomy and 
drainage were practised. In one the death of the patient followed 
almost immediately, while the other survived the operation twenty-five 
days, and then died from a slow form of sepsis. There was an alcoholic 
history in both cases, and in one a syphilitic history. One had diarrhoea 
and involuntary evacuations and the other constipation. The sudden 
onset of severe pain, obstruction, and vomiting were conspicuous, as 
they are in all of these cases. 

Fat Necrosis. Fat necrosis is an almost invariable accompaniment 
of acute pancreatitis. It occurs particularly in the tissues about the 
pancreas, but is usually disseminated more or less throughout the peri- 
toneal fat and sometimes in that of the abdominal wall and even more 
distant portions of the body. Warthin found evidences of necrotic 
changes in the blood and lymph channels in widely separated regions. 

* Journal of American Medical Association, June 4, 1898. 
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Many experiments have been made to elucidate the problem connected 
with this remarkable process, among which those of H. U. Williams 
and Flexner, in this country, and those of Minkowski and Chiari 
abroad, are conspicuous. Some recent studies have been made by 
A. Katz and F. Winkler.^ They agree with the conclusions reached 
by previous observers, that the injection of bacteria into the tissues of 
the pancreas rarely leads to the production of fat necrosis, or at any rate 
that the process occurs in only a minor degree as compared with abscess, 
sclerosis, or hemorrhage. They also, like other observers, find that if 
the body of the pancreas is ligated and incised, or is torn, fat necrosis 
almost imiformly develops. This is especially active at the point near 
the ligature where the stasis of blood is greatest. The fatty tissues that 
are in the vicinity of the gland and those that come in contact with the 
glandular parenchyma, show the necrotic process most strikingly. They 
hold that the escape of pancreatic ferment is necessary to produce fat 
necrosis, and that there is a relationship between hemorrhage and necro- 
sis, as they find that the latter was most marked in the hemorrhagic 
areas. Blume^ speaks of the self-digestion of the pancreas during life. 
He states, in this connection, that so-called fat necrosis of the pancreas 
and peritoneum depends upon alteration of the fat within the tissue cells 
as the result of the action of the pancreatic secretion. To begin with, 
there is a necrosis of the parenchyma of the pancreas which, he states, 
may take place during life and is caused by a diminished blood-supply 
produced by a spasm of the pancreatic arteries. 

After studying nine cases of the disease in the hospital at Trieste, 
D. V. Liebermann,^ in connection with Cominotti, concluded that 
changes in the abdominal fat are identical with those occurring in the 
lobules of the pancreas, and believes that it constitutes a disease aui 
gene?n8y and is equally fatal. This view is not in accordance with the 
experiences of others, for experiments as well as clinical observations 
teach us that fat necrosis may result from any disease of the pancreas 
which gives rise to temporary stasis in the pancreatic circulation and the 
escape of a special secretion of the gland into its own tissues and the 
tissues of the surrounding organs. It is possible for this to occur with- 
out infection ; it is also possible for the infection to play a part in leading 
to the primary stasis. This shows that the disease is not sui generis ; 
and as to its being universally fatal, that is disproven, because numerous 
cases have recovered after laparotomy which placed the diagnosis beyond 
dispute. The fact that some patients have had repeated attacks of hem- 
orrhagic pancreatitis, extending over some years, would lead to the con- 

» Arch, fiir Verdauung Krank., 1898, Band iv., Heft 3. 
« Cited, Centralbl. fiir innere Med., 1898, No. 48. 
' Kevista Veneta, January 15, 1899, torn. xvi. 
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elusion that fat necrosis had also existed, from which recovery had 
taken place spontaneously. Many writers neglect to call attention to 
the factor of toxaemia that patients with pancreatitis and fat necrosis 
present. I have known cases mistaken for ursemia, obstruction of the 
bowels, and suppurative appendicitis. 

Pancreatic Oalculi. The symptoms of pancreatic calculus, causing 
obstruction and stenosis of the duct of Wirsung, are very similar. 
A. Pearce Grould^ reported the case of a man, foriy-six years old, having 
a good personal history, who began having severe pain referred to the 
umbilicus, made worse by walking up hill. Jaundice soon appeared and 
persisted for three months ; the liver was found enlarged, reaching as 
low as the umbilicus, and the gall-bladder could be distinctly felt. The 
abdomen was explored and one-half pint of fluid was aspirated from the 
gall-bladder, at the same time several calculi were found and removed 
from the duct of Wirsung. The evidence of obstruction persisted, and 
three weeks later, the patient having suffered a very severe attack of 
pain in the right epigastrium, the abdomen was reopened and a large 
stone removed. After this bile was vomited and the stools became col- 
ored. A similar case was reported by Kellock, in which the liver was 
enlarged and the gall-bladder dilated. There was found at necropsy in 
the head of the pancreas, in the dilated portion of the duct of Wirsimg, 
a calculus the size of a cherry. It is thus seen that biliary obstruction 
is an important symptom of pancreatic lithiasis. 

The appearance of glycosuria, according to Polyakoff,' is of value in 
the diagnosis of pancreatic colic. He reports the case of a robust 
innkeeper, twenty-eight years old, who had repeated attacks of intense 
colic a little to the left of the median line and extending to the vertebral 
oolunm. He lost flesh and developed an enormous appetite and thirst. 
Examination showed that he had passed three and a half litres of urine 
daily, containing much sugar. He was relieved by the administration 
of antipyrin and caffeine, and at the end of a month was well. The 
author calls it an instance of pancreatic diabetes resulting from pancre- 
atic colic. The symptoms certainly accord with the last-named affection. 
A. Cipriani^ mentions the following as the criteria of stone in the 
pancreatic duct — namely, glycosuria, steatorrhoea, sialorrhoea, general 
malaise, vomiting, and emaciation, together with the presence of calculi 
in the feces, with deep-seated pain along the costal border which radi- 
ates to the spine and left scapula. To this should be added the thirst 
and increase in appetite, and the fact that on analysis the calculus is 
shown to be composed of phosphate of lime. 

' British Medical Journal, December 17, 1898. 

« Cited in Bulletin Medical, 1898, No. 47. » Therap. Monats., November, 1898. 
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Malignant Disease of the Pancreas. A careful study of the means 
of diagnosis of carcinoma of the pancreas, including an investigation of 
the fat absorption in this disease, is reported by W. P. Northrup and 
C. A. Herter.^ They report a case. The patient had a good personal 
history ; he first complained of rheumatism in the back, which continued 
for six months, and it waa so severe as to oblige him to apply at a hospital 
for treatment. After some weeks he developed diarrhoea, having five or 
six loose movements daily ; this continued imtil the end of his life. 
Malignancy was soon suspected, and the growth was located in the pan- 
creas, first, for the reason that gastric cancer could be excluded by chemical 
and other tests, and for the further reason that the patient had lost 
seventy pounds in weight; there had developed cachexia, and under 
chloroform a tumor could be felt in the region of the head of the pan- 
creas. This growth was very slightly movable, did not move with res- 
piration, and occupied the proper position for the greater end of the 
pancreas. Attention was also called to the character of the stools that 
apparently contained a great deal of fat. Dr. Herter made a careful 
examination of the evacuations, and was able to recover 46.76 per 
cent, of all fats ingested. According to Mueller, the amount of fat 
passed in the feces of three healthy adults was 7.2, 16.9, and 10.5 per 
cent, respectively. It will thus be seen that about four times as much 
fat was lost in this case as could be expected in health. In part this 
great loss of fat in the stools is to be accounted for by the absence of 
bile, the stools being acholic. There was also in this case an exces- 
sive indicanuria which, according to Herter's previous investigations, 
is to be accounted for by the activity of the colon bacillus, but it has 
also been held that indicanuria develops in consequence of the cutting 
off of pancreatic secretion. It is probable that both these conclusions 
are correct, and that the diminution of the pancreatic juice and the 
succeeding intestinal indigestion make it easy for putrefactive changes 
to occur in the feces. Herter refers to an interesting statement made 
by Walker, of London, in 1899, that light or stone-colored stools may 
be found in patients suffering from pancreatic disease when the biliary 
ducts «re in no way complicated. 

^ American JoamaJ of the Medical Sciences, February, 1899. 



GENITO-URINARY DISEASES IN THE MALE, 
AND SYPHILIS. 

By WILLIAM T. BELFIELD, M.D. 

PTOOENIO INFEOTIONS Or THE GENITAL ORGANS. 

Ui^iL 1879, when Neisaer announced the discovery of a bacterium, 
since universally designated the gonococcus, as a constant and character- 
istic element in the pus of gonorrhcBa, the etiology of suppuration in 
the male urethra was an unexplored field. 

Following Neissei'^s discovery came the confirmation by many obser- 
vers of the existence of the gonococcus ; its presence in the urethral 
discharge in cases clinically called gonorrhoea ; its absence from the pus 
of traumatism and all other non-venereal inflammations ; and the proof 
by Bumm, Wertheim, Bokai and others that pure cultures of the gono- 
coccus introduced into the virgin urethra cause clinical gonorrhoea. As 
a result of these researches, it was generally accepted, fifteen years ago, 
that the urethritis which furnished pus containing a diplococcus with the 
same morphological and tinctorial qualities as the gonococcus of Neisser 
was of venereal origin, and all others of non-venereal causation. 

In 1884 and thereafter it was asserted by certain careful observers 
that the morphological and staining features which had been accepted as 
absolute identification of the gonococcus were not sufficient ; that certain 
bacteria, among them one which makes the urethra its habitat, could not 
be distinguished by such means from the coccus of Neisser, and that 
observations based upon this assumption were unreliable. The more 
decisive means available for the identification of the pathogenic bacteria 
— ^the appearance of cultures on artificial media and the induction of 
characteristic disease by the inoculation of animals — were not usually 
employed in identifying the gonoccocus during the earlier years, because 
of the difficulty of providing suitable media on the one hand, and the 
obvious lack of human subjects — the only animals susceptible to inocu- 
lation — on the other. In recent years various convenient culture media 
have been devised and generally employed, and a surprisingly large 
number of investigators, especially among the Germans, have procured 
human subjects for inoculation with pure cultures. 

The researches of these last few years have proven the impossibility 
of identifying the gonococcus by its morphological and tinctorial quali- 
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ties alone, and by consequence they disclose the uncertainty of the 
conclusions drawn from all such work. The bacteriology of purulent 
urethritis is being rebuilt on the basis of pure cultures and inoculations, 
as required elsewhere. The fulfilment of these requirements shows that 
while the gonococcus is present in probably 90 per cent, of cases of 
purulent urethritis following sexual contact, yet in a small minority this 
organism is absent, while certain other bacteria are the pathogenetic 
agents. Meanwhile, the progress of bacteriology in general had shown 
that the immediate agent in producing the effects of pathogenetic bac- 
teria is not the organism itself, but products of its metabolism, col- 
lectively termed toxins ; that the various tissue-reactions of bacterial 
infection, including suppuration, could be produced by the injection into 
a susceptible animal of the sterilized toxins from artificial cultures, and 
that such injection was followed by a more prompt, though more tran- 
sient, effect than infections with the living bacteria. There followed also 
the clinical observation that purulent urethritis may occur without bac- 
terial presence, not merely from certain constitutional conditions, such 
as are produced by gout, by ingestion of capsicum, etc., but also as an 
immediate sequence and apparent result of sexual contact. 

Our present knowledge requires differentiation among the various etio- 
logical factors which may produce purulent urethritis, as follows : 

1. Venereal infections by the gonococcus. 

2. Venereal infections by other pyogenic bacteria. 

3. Non-bacterial venereal urethritis, perhaps from gonococcus or other 
toxins. 

4. Auto-infection of the urethra from colonies of bacteria (gonococcus 
or other) in various recesses of the genital canal. 

Gk)nococcii8 Infection. The demonstration that certain other bacteria 
cannot be distinguished by appearance or staining from the gonococcus 
vitiates many of the older observations and renders very acceptable some 
recent proofs, by culture and by inoculation of the human urethra, that 
the gonococcus does really invade the blood, serous membranes, tendon- 
sheaths, etc., in the condition termed gonorrhoeal rheumatism, which 
may, therefore, be a veritable gonococcus pyaemia. 

Noteworthy among the many recent researches on the metastasis of 
the gonococcus are those of Ahman, Jundell, Colombini, Ghon, and 
Schlagenhaufer. 

Ahman^ discovered in the blood of a patient suffering from gonor- 
rhoea, affecting the shoulder, finger, left tibialis anticus muscle, and right 
hip, diplococci which had the form, staining qualities, and culture appear- 
ances of the gonococcus, and a pure cidture of which inoculated into the 

^ Arch. f. DermatoL nnd Syph., Jane, 1897. 
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urethra of a young man produced gonorrhcBa, infarct of the lung, and 
tendovaginitis lasting three months. JundelP identified as the gono- 
coccus, by successful inoculation of pure cultures, the diplococci found 
in a tendovaginitis (posterior tibial muscle of the right leg), also in the 
exudate of a knee-synovitis in a second case. Colombini* identified by 
cultures the gonococci found in several abscesses developed during the 
course of a gonorrhoea — in epididymis, inguinal and parotid glands — 
and in the blood of the same patient found gonococci, identifying them 
by inoculation of pure cultures in another man, with the production of 
" florid " gonorrhoea lasting several months. This patient had nephritis, 
but no gonococci were found in the urine aspirated from the bladder ; 
the nephritis was, therefore, ascribed to toxins circulating in the blood. 

Ghon and Schlagenhaufer's* case was a girl, who exhibited during an 
attack of gonorrhoea an endocarditis and gangrene of the foot. At the 
autopsy the heart-valves were found infected with gonococci, which were 
identified by staining, by pure cultures, and by inoculation of the tenth 
generation into the urethra of a man, who forthwith developed typical 
gonorrhoea. The gangrene of the foot was due to thrombus of the 
femoral artery, which, however, contained neither gonococci nor other 
bacteria. 

JuUien and Sibut* by cultures identified as gonococci the bacteria found 
in the blood in a case of gonorrhoea with inflammation of the mitral 
valves and of various joints ; Rendu* identified by cultures gonococci 
from an endocarditis and periarthritis of the left elbow in a woman ; 
Heiman^ identified by cultures gonococci found in the pus of the wrist- 
joint in a new-born child two weeks after the development of gonor- 
rhoeal ophthalmia. By the same method there was established the 
identity of gonococci found in the blood, pericardial exudate and cardiac 
vegetations by Thayer and Lazear f on the tricuspid valves by Lenhartz^ 
(who also induced typical gonorrhoea by inserting a piece of the cardiac 
thrombus into a human urethra) ; in an abscess of the hand by Har- 
witz and Paltauf f in an intramuscular abscess by Bujwid ;*^ in tendo- 
vaginitis, arthritis, and pleurisy by Jacobi, Young and Bordoni-UflPre- 
dezzi respectively. 

Observations such as these prove not only that the gonococcus may 
enter the blood of human patients and induce metastases, but also that it 

» Arch. f. Dermatol, und Syph., May, 1897. 

' Centralbl. fur Bakteriologie, Band xxiv., No. 25. 

» VVicD. klin. Wochenschrift, 1898, No. 24. 

* Annales d. Mai. d. Organe Genito-Urinaire, 1898, p. 870. 

* La Semaine M^dicale, 1897, No. 54. • N. Y. Medical Jour., January 15, 1898. 
^ Journal of Experimental Medicine, January, 1899. 

•* Berliner klin. WochenBchrift, 1897, p. 1138. 

» Wien. klin. Wochenschrift, 1893. p. 59. »» Centralbl. f. Bakteriol., 1895, p. 435. 
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is not of necessity, on serous membranes at least, a pus producer, since 
in many of the affected joints and tendon-sheaths in the cases described 
no pus was discovered. That this organism does in certain cases cause 
diffuse peritonitis is shown by Cushing's* careful study of two autopsied 
cases of general peritonitis following gonococcus infection of the genital 
canal. 

Infection of the mouth and rectum with severe reactive inflammation 
has been proved to be due to gonococci, through cultures, by Jesionek 
and M antegazza respectively. 

GoNoccKX^us Toxins. While gonorrhoeal rheumatism, so called, is 
frequently a gonococcus blood-infection, with metastases in the affected 
joints and other tissues, yet many observations indicate that marked con- 
stitutional disturbances may accompany the urethral infection without 
the institution of secondary foci in other tissues. The rise of tempera- 
ture, erythemas, purpura, and keratoses incidental to gonorrhoea have 
long been known and albuminuria has been often noted. The fre- 
quency of renal albuminuria during gonorrhoea is stated by Goldberg^ 
to be 12 per cent, of all cases. Colombini^ examined for albuminuria 
the urine of 372 cases of gonorrhoea ; of 800 cases, in which the infection 
was limited to the urethra, 24 had albuminuria ; of 72 cases, ^vith exten- 
sion of the infection to the epididymis, 42 had albuminuria. It would 
seem that the large percentage (58.3) of albuminuria in the latter class, as 
compared with the former, must be ascribed not directly to the toxsemia, 
but to the spasmodic vesical contractions, and consequently increased 
urinary pressure in the ureter and kidney pelvis, which usually occur 
when the gonococcus invades the prostatic urethra ; for renal albumi- 
nuria is frequent in cases of strangury from any cause, subsiding when 
the vesical spasms cease. Probably Goldberg's 12 per cent., or Colom- 
bini's 8 per cent., in simple gonorrhoea more nearly represents the actual 
ratio of renal albuminuria due directly to the presence of the toxins in 
the blood. 

Pain, with or without swelling, is sometimes experienced in various 
joints during the course of a gonorrhoea, leading the physician to expect 
metastatic infections, yet subsiding without any of the severe effects of 
such localizations ; and similar evidences of inflammation are noticed in 
other localities — ^iris, retina, pleura, peritoneum, various muscles and 
tendons, especially of the lower extremities. The meninges also may 
display evidences of irritation — phenomena to which Venturi first called 
attention ; thus, Coulouma^ relates a case in which a young woman exhib- 

^ Bulletin of Johns Hopkins Hospital, May, 1899. 

^ Monatshefte f. prakt. Dermatol., Band xxiii. 

' Annales d. Mai. d. Organe GenitoUrinaire, July, 1898. 

* Virchow's Archiv, Band xcvii. p. 528. 
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ited mania and hallucinations which began with a gonorrhoea and ceased 
when the local disease subsided. 

These various phenomena are indicative of toxaemia; analogy with 
other bacterial diseases permits the assumption that the toxins may be 
the products of the cocci floating in the blood, or of those localized in 
the genital canal — a blood infection or an intoxication. Direct obser- 
vation has never proved the presence of this bacterium in the blood, so 
far as I am aware, except in cases where secondary metastatic infections 
were detected, and there is ample proof that the sterilized toxins of the 
gonoooccus introduced into the circulation produced some, at least, of the 
phenomena above mentioned. Thus, Wassermann* found that these 
toxins injected subcutaneously produce local pain, fever, and painful 
swelling of joints. Gross and Kraus^ abundantly confirm this state- 
ment, and Moltschanoff * observed that the injection of toxins into a 
vein or the peritoneal cavity of white mice, rabbits, and guinea-pigs was 
followed by immediate and pronoimced changes in the cells of the spinal 
cord and brain. 

The gonococcus infection is, therefore, not simply nor always a local 
disease ; it is usually accompanied by more or less toxsemia ; it may 
invade by continuity the entire sexual and urinary canals and peritoneum ; 
it may be carried by the blood and establish secondary infection of all 
serous membranes, tendon-sheaths, periosteum, skin, muscle, iris, and 
retina. It is, then, always possible that the local infection may give rise 
to either septicaemia or pyaemia, both of which conditions have been 
designated by the clinical term " gonorrhoeal rheumatism." 

Infection with Other Pyogenic Bacteria. So long ago as 1886 
Bockhart maintained that the gonococcus was not the only bacterium capa- 
ble of exciting purulent urethritis, and adduced in evidence fourteen cases 
of this disease, the pus from which contained no gonococci, but two other 
varieties of coccus. He succeeded in making artificial cultures of these 
and in inducing an acute, though relatively mild and brief, urethritis by 
implanting them on healthy urethras ; and he foimd similar organisms 
in the sexual channels of women. Since that time reports of such cases 
by competent observers have been so numerous that the existence of 
acute venereal infectious urethritis, independent of the gonococcus, and 
caused by other pyogenic bacteria, has been established beyond cavil. 

The identification of these species has not progressed so satisfactorily, 
though three varieties seem to have been fairly well established. The 
first of these is the so-called " pseudogonococcus," first described by 
Bockhart, and detected in the genital canal of both sexes by various 

^ Annales d. Mai. d. Organe Genito-Urinaire, May, 1898. 
* Arch. f. Dermatol, and Syph., 1898, p. 329. 
» Munch, med. Wochenschrift, May 1, 1899. 
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observers since. This organism is indistinguishable from the Neisser 
coccus by morphological and tinctorial features, but presents distinct 
peculiarities in culture, as recently described by Nogu^ and Wasser- 
mann,^ who object to the term " pseudogonococcus " as unnecessarily 
confusing. The proof of the existence of this bacterium vitiates many 
of the earlier assertions concerning the gonococcus, whose identity was 
considered established without culture or inoculation. While I am not 
able to dismiss the possibility that this pseudogonococcus may be the 
Neisser bacterium modified by environment (for we know that the viru- 
lence of the gonococcus, like that of the pneumococcus, diphtheria bacil- 
lus, and other pathogenic bacteria, is easily diminished artificially, and 
that the other organisms named exhibit a wide range of virulence clin- 
ically), yet the weight of evidence certainly indicates the existence of 
two distinct species. 

In other cases of urethritis the staph ylooocxjus aureus has been found 
in numbers indicating its causative relation ; it may also cause secondar}'^ 
epididymitis, as in the case observed by Le Grain.* A short bacillus 
resembling the familiar colon bacillus has been found in pure culture in 
the pus of venereal urethritis by several observers, and has been called by 
some the colon bacillus. Janet reported to the French Urological Associ- 
ation two cases of clinical gonorrhoea derived from the same woman, and 
describes the pus as a pure culture of a short bacillus, but he gives the 
organism no name. The vaginal and urethral secretions of the woman 
from whom these two men derived the infection contained no bacillus 
of this appearance, but she was the subject of chronic cystitis, and her 
urine contained various species of cocci (no gonocooci) and many bacilli 
identical with those causing the urethritis of her patrons. Upon this 
rather flimsy basis Janet erects the hypothesis that cystitis of the female 
may infect the urethra of the male with this organism, and accordingly 
speaks of "venereal infection from vesical disease." When we con- 
sider the frequency of vesical infection by the colon bacillus without the 
slightest inflammation of the urethra, which is flushed everj' few hours 
for weeks at a time with the bacillary contents of the bladder, and when 
we recall the fact that the colon bacillus is one of the common inhabi- 
tants of the vulva (in 50 per cent, of women, according to Melchior), 
we may find difficulty in regarding this bacillus as the frequent cause of 
purulent urethritis. Yet here, as elsewhere in bacteriology, we must con- 
sider the soil as well as the seed ; the failure to infect many urethras with 
the colon bacillus does not prove the impossibility of infecting others. 
Nogu^ reported to the French Association in 1898 twenty-six cases of 
non-gonorrhoeal urethritis caused by five bacterial species — ^two bacilli 

» Annales d. Mai. d. Organe Genito-Urinaire, July, 1899. « Ibid., 1899, p. 706. 
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and three cocci, Eraud^ observed primary purulent venereal urethritis 
in two cases without gonococci; one began three days after the last 
coitus and presented the clinical picture of gonorrhoea ; the pus contained 
numbers of short bacilli. Three years later this same patient contracted 
another gonorrhoea, the pus containing the usual gonococci. Gross and 
Kraus^ found that pure cultures of various bacteria commonly found in 
the genitals of both sexes, such as the bacillus pyocyaneus, bacillus 
coli, and staphylococcus aureus, injected into the urethra produced a 
brief urethritis which subsided without treatment in a few days, and 
that the same effect followed the injection of other sterilized toxins. 

While, therefore, our present knowledge does not enable us to posi- 
tively classify the various bacteria, other than the gonococcus, which 
cause purulent urethritis of venereal origin, yet it is established beyond 
dispute that there are such ; that in a small minority of cases urethritis 
may follow sexual contact without the agency or presence of the gono- 
coccus of Neisser. The clinical importance of this fact is apparent. 

Bacteria of the Normal Urethra. In this connection may be men- 
tioned some of the later studies of bacteria found in the healthy urethra, 
first undertaken by Lustgarten and Minnaberg in 1887. Pettit and 
Wasserman (1891), Krogius (1892), Melchior (1893), Franz (1896), 
Posner and Lewin, found a minority of urethras sterile ; but many, 
even those which have never been submitted to instrumentation nor been 
infected with gonorrhoea, furnished bacteria of many varieties, the staphy- 
lococcus and streptococcus predominating. It is noteworthy that the 
colon bacillus, so commonly found not only in the normal intestine but 
also on the vulva, glans penis, and foreskin, has seldom been found in 
the normal urethra of either sex, nor even in that channel when diseased. 
Faltin^ examined the secretions from the urethra in fifty-one surgical 
cases especially to determine the presence of the bacillus coli. Though 
many of these had been the subjects of gonorrhoea and urethral instru- 
mentation, the colon bacillus was detected in only two ; one of these had 
been catheterized shortly before, and the other had a urethral discharge. 
These findings strengthen the suspicion, based on other data, that the 
colon bacillus enters the bladder, where it is so often found, through 
some channel other than the urethra — ^probably direct from the rectum 
or by way of the blood and upper urinary channel. 

Non-bacterial Urethritis. For many years after the work of 
Ogston and Rosenbach it was believed that suppuration was always and 
essentially due to bacterial invasion. Since then the laboratary produc- 
tion of pus by the action of croton oil, turpentine, etc., and finally the 
proof that the toxins of many bacterial species were pyogenic, make it 

* Revue de M^decin, May 16, 1898. » Loc. cit. 

' Centralbl. f. Krankheiten d. Ham. u. Sexuale Organ, 1898, p. 552. 
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plain that suppuration is merely the reaction of the tissues to certain 
chemical irritants. Clinically, there has long been an unproven belief 
that purulent urethritis could be produced by the gouty condition, dia- 
betes, the ingestion of capsicum and other irritants eliminated by the 
kidneys. While that belief still lacks positive demonstration, there is 
proof that venereal contact may be followed by purulent urethritis, the 
pus from which contains no bacteria revealed by expert examination. 
This was established by the classical case in which Neisser failed to find 
any bacteria in the pus from the urethra of a man who, a few days after 
returning to his wife from a long absence, developed purulent urethritis, 
and brought suit for divorce, offering his disease as evidence. Janet, 
Nogu^ and others have reported cases of non-bacterial or "aseptic" 
urethritis ; Hogge alone observed twelve such. In some of these the 
patient has been plainly gouty, or neurasthenic, or both ; in Le Fur's* 
case the non-bacterial urethritis developed simultaneously with genital 
herpes, in such a man, after congress with his wife, who was suffering 
from menstrual herpes ; the discharge lasted four weeks. On a subse- 
quent occasion the herpes occurred without urethritis. 

The causative agent in these cases is still a matter of speculation. 
Three possibilities are apparent : the irritant may be a toxin derived from 
gonooocci or other bacteria infecting the female sexual canal. This 
hypothesis is supported not only by our knowledge of the pathogenetic 
effect of toxins from the staphylococcus, etc., but also by direct demon- 
stration of such qualities of the gonococcus toxins. It has been proven 
that toxins from pure cultures of the gonococcus induce suppuration not 
only in the joints of rabbits, but also in the human urethra (Schaffer,* 
de Christmas,'* Nicolaysen*) ; also, that the toxins of the common pus 
bacteria cause brief urethral suppuration (Gross and Kraus*). This 
explanation may account for acute urethritis beginning within twenty- 
four hours after contact and ceasing within a few days, as observed after 
the experimental inoculation with gonococcus and other toxins above 
mentioned ; but it would fail to explain cases like the one reported by 
Janet,^ in which the discharge is said to have appeared fifteen days after 
exposure, and to have lasted many days. Another hypothesis assumes 
that the suppuration is started by the action of bacteria which quickly 
disappear, or by such as escape detection by the methods generally em- 
ployed, as did the tubercle bacillus in the early days of bacteriological 
research. The most plausible explanation of non-bacterial urethritis is 

^ Centralbl. f. Krankheiten d. Ham. u. Sexuale Organ, 1898, p. 41. 

» Fortsch. d. Med., 1897, No. 21. 

' Annales de Plnstitut Pasteur, Augost, 1897. 

* Centralbl. f. Bakteriologie, 1897, Nob. 12 and 13. * Loc. cit.' 

• Annales d. Mai. d. Organe Genito-Urinaire, 1898, p. 881. 
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this : In some cases, beginning within twenty-four hours and ending in a 
few days, the cause is a toxin produced in the female genitals, and inocu- 
lated in the male urethra ; many others are caused by toxins from col- 
onies of bacteria, gonococci or others, which have been previously 
introduced into the male organs and have lain dormant for a time, but 
are aroused into activity by the congestion incidental to sexual indul- 
gence. Persistent bacterial infection of the deeper parts of the sexual 
canal — prostate and seminal vesicles — probably explains many cases of 
non-bacterial urethritis. 

The pyogenic action of the toxins of the gonococcus as well as of 
other pus bacteria seems to have an important clinical bearing which 
has been often overlooked, for we not infrequently meet cases of pro- 
fuse urethral suppuration following within a day a suspicious sexual 
connection, yet subsiding under any treatment within a few days. Many 
of these are, of course, instances of auto-infection from the man's own 
urethra, an uncured gleet being aggravated by the sexual excitement ; 
yet others cannot be thus explained. Thus I have observed two cases 
in which the husband usually had a brief purulent urethritis after each 
contact with his wife, but not after intercourse with otlter women, these 
attacks subsiding spontaneously within a few days. The wife in each 
case had profuse leucorrhoea, but no gonococci could be discovered. 

Auto-infection of the Hale Urethra from colonies of gonococci 
in the various recesses of the sexual canal is a frequent clinical occur- 
rence. The discharge appears within forty-eight, usually within twenty- 
four hours, and subsides under indifferent treatment within two or three 
weeks, sometimes within five or six days. These cases are often mis- 
taken for acute gonorrhoea; the mild and brief course misleads the 
patient into a light estimate of that disease, and the physician into an 
exaggerated belief in the value of the remedies that he may have 
employed. 

Importance of Diagnosis. The diagnosis of true gonorrhoea — 
gonococcus infection — is, therefore, a most important and not always a 
simple matter ; it is not synonymous with purulent urethritis, since the 
latter may be produced by inoculation of toxins from the vagina, by 
infection with bacteria other than the gonococcus, by syphilis, and by 
aggravation of a chronic gonorrhoea without gleet. For clinical purposes 
we may be satisfied with the symptoms of severe urethritis, and with 
the presence in the pus-cells of diplococci decolorized by the Gram 
method ; but in cases where critical diagnosis is important we must at 
least secure the additional proof of cultures. In a recent case the sub- 
ject of acute gonorrhoea acquired spinal meningitis ; lumbar puncture 
procured a purulent fluid rich in intracellular, kidney-shaped diplo- 
cocci, which were decolorized by Gram's method — thus far identical 
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with gonococci; but cultures proved them to be the diplococcus of 
Weichselbaum. 

It is true that the gonococcus infection overshadows all other causes of 
purulent urethritis in frequence, persistence, and importance ; and that 
the physician who gives to all cases of urethritis of venereal origin the 
treatment for gonorrhoea is doing no wrong to the patient's anatomy at 
least ; but many other factors involved in individual cases require accu- 
rate diagnosis with the use of all possible means of precision, for in some 
instances the physical are overshadowed by the moral features of the case. 

Ohronic GtonorrhcBa and Gleet. The error of considering these terms 
synonymous has been emphasized by recent researches. * It is fully estab- 
lished that a gleet may persist during many months, though no gono- 
cocci, but merely the common pus bacteria, can be discovered in the pus ; 
conversely, a chronic gonococcus infection may persist for a long period 
after all gleet — /. e., discharge from the meatus — has ceased. In many 
of these cases of what may be properly termed "latent gonorrhoea" 
there may be detected a gumming of the meatus in the morning ; or the 
urine may contain pus, either in the form of threads or as a diflPuse 
cloud ; yet in some cases infection foci are not washed by the urinary 
stream, but are emptied by the vigorous compression of the entire sexual 
canal incidental to the ejaculation of semen. These foci of infection are 
in the prostatic follicles, the utricle and the seminal vesicles, all of which 
can be, at least in part, evacuated by digital pressure from the rectum. 
The expression and examination of the contents of these cavities is essen- 
tial before pronouncing the subject of recent gonorrhoea free from infec- 
tion, though intercourse with ejaculation into a condom is the most 
satisfactory method of securing specimens in doubtful cases. 

Persistence of the Infection. The average persistence of the 
gonococcus infection after apparent cure is still exaggerated in the pop- 
ular medical mind. The teachings of Noeggerath in 1870 — that gonor- 
rhoea is never cured — are still echoed even by professional teachers of 
medicine. Noeggerath's conclusions were necessarily speculative in large 
measure, because the discovery of the gonococcus and the consequent 
possibility of positive diagnosis did not occur until 1879. Extended 
clinical observations agree with the microscopical findings of GoU, that 
the gonococcus usually (90 per cent, of cases) disappears from the gen- 
ital canal in three to six months after infection ; that its persistence for 
two or more years occurs in less than 3 per cent, of cases ; and that the 
instances like those recorded by Brewer, Oberlaender, and Wossidlo — 
in which the gonococcus infection seems to have been persistent from 
five to nine years- — are extremely rare. Owings* found gonococci in 

* Bulletin of Johns Hopkins Hospital, No. 79. 
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only five out of fifty cases of gleet that had lasted from six months to 
three years ; in one, the specific coccus was present two years after infec- 
tion. Heiman^ found the discharge in fifteen cases of chronic urethritis 
entirely free from gonococci, as judged by cover-glass preparations and 
cultures. Tano,^ examining the urethral filaments in thirty cases of 
chronic gonorrhoea, found the gonooocci in only one case, the staphylo- 
coccus and streptococcus often, and twenty-six other bacterial varieties 
in the various cases. Cohen^ made a careful examination by cultures of 
secretions from the deep urethra and prostate in twelve cases of chronic 
gonorrhcea of one or more years' duration ; he found no gonococci, but 
staphylococci in eleven, streptococci in three, and colon bacilli in one. 
The frequent clinical observation that a husband's gleet may cause no 
symptoms of gonorrhoea in his wife is explained by these researches. 

Chronic Non-venereal Urethritis. The prevalence of gonorrhoea 
and the proneness of human males to indulge the procreative instinct 
have inclined the medical mind to ignore the possibility of non-venereal 
inflammation of the genital tract. There are, however, many cases of 
chronic purulent urethritis due to infection of the prostatic urethra and 
seminal vesicles of non-venereal origin. Many prostatics have a chronic 
discharge from the meatus, due to suppuration in the prostatic follicles and 
seminal vesicles, which is promptly stopped by milking these organs from 
the rectum. One patient of mine, seventy-five years old, had not even 
had an erection for years before the beginning of a discharge which simu- 
lated gonorrhoea ; it proceeded from the prostate, and was promptly cured 
by massage of that organ. These cases are numerous in men between 
fifty and sixty-five years of age, who exhibit the chronic catarrhal inflam- 
mation of early prostatic enlargement. Infection of the prostate occurs 
from the bladder, urethra, or rectum ; a case of non-venereal colon- 
bacillus infection of the seminal vesicles has been described.* 

Sequelse. Sterility. Another of Noeggerath's speculations — that an 
attack of gonorrhoea involves great danger of masculine sterility — is dis- 
proven by the observations of recent years. Thus, Benzler* reports that he 
followed the marital history of 474 men, who as soldiers were treated for 
gonorrhoea, and who subsequently married ; 410 of these (87 per cent.) 
became fathers within three years. Since the sterility in some of the 
remaining marriages (13 per cent.) may have been due to defects in the 
women, and since nearly 20 per cent, of marriages in general are sterile, 
it would seem that these subjects of previous gonorrhoea possessed at 
least the average fecundity. Sterility followed in 10 per cent, of the 

1 Journal of Cutaneous and Genito-Urinary Diseasee, March, 1898. 

' Centralbl. f. Krankheiten d. Harn. u. Sexuale Organ, 1896. 

' Ibid., 1898, p. 229. * Annales d. Mai. d. Organe Genito-Urinaire, 1897. 

* Arch. f. Dermatol, und Syph., Band xlv.. Heft 1. 
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cases of urethral gonorrhoea, in 28.4 per cent, of cases with unilateral 
epididymitis, in 41.7 per cent, of cases with double epididymitis. I 
have myself seen pregnancy occur within four months after both hus- 
band and wife were infected with gonorrhoea ; and a bride infected by a 
chronic gonorrhoea of the husband became pregnant three months after 
the wedding. 

Impotence. One of the disastrous effects of gonorrhoea is the im- 
pairment or even extinction of the virile power through damage to the 
prostatic urethra by the inflammatory process ; imperfect erection, prema- 
ture ejaculation, and loss of the normal sensation accompanying embsion 
are the prominent results, apparently due to the destruction of nerve- 
endings in the mucous membrane. The consequent impotence may be 
transient or permanent. 

Treatment. New remedies and new methods enthusiastically war- 
ranted to cure gonorrhoea quickly, surely, and safely have been launched 
almost as numerously in these latter as in former years. That none of 
these is the desired specific ; that each falls far short of the claims made 
for it, is to be expected, because all of them are local applications. One 
familiar with the anatomy of the genital canal, with its numerous glands 
and many narrow-mouthed lacunse, and with the fact that the gonococci 
early invade the subepithelial tissues, is necessarily skeptical as to the 
eradication of a urethral infection by any injection, however destruc- 
tive to gonococci in the test-tube. It would seem that the real cure for 
gonorrhoea must come through the blood-current. The explanation of 
the frequent mistake in claiming results that cannot be secured by others, 
lies, doubtless, largely in the failure to differentiate a fresh gonocoocus 
infection from the other causes of purulent urethritis already mentioned 
— the aggravation of an uncured chronic gonorrhoea, infection by pus 
bacteria, and inoculation with toxins — ^all of which may subside promptly 
under indifferent treatment or even without treatment. 

Of the numerous innovations in the treatment of gonorrhoea two 
deserve mention : irrigation with potassium permanganate solution and 
injection with various albumin compounds of silver — argonin, protargol, 
and largin. 

The Permanganate Irrigation Method, which originated with 
Feleki, of Budapesth, and has been popularized by Janet, of Paris, 
possesses two essential features : irrigation with large quantities of the 
solution and extension of the medication to the deep urethra early — i. 6., 
the third day of treatment, without the use of a catheter. The passage 
of fluid along the entire urethra into the bladder may be accomplished 
without a catheter and without injurious hydrostatic pressure in the ante- 
rior urethra by having the patient voluntarily relax the cut-off muscle 
(the membranous urethra), which alone opposes the entrance of fluid into 
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the deep urethra. The patient can almost invariably learn to do this by 
simply taking a deep breath and making an effort to urinate ; the irri- 
gating fluid which fills the urethra when this effort is made passes readily 
into the bladder, even when the hydrostatic pressure is slight (as it 
always should be). 



Fig. 2. 



Fio. 3. 




Dome-shaped nozzle, for a very large meatUK. 



Fiu. 2. — Valentine urethral and intravesical irrigator : a, board with attachments to 
be screwed to wall ; c, open collar ; </, pulley ; «, cord ; /, ring to suspend percolator ; g^ 
brass rod ; A, percolator ; t, rubber tube ; j, ring for fourth finger ; A-, flange to graduate 
pressure ; /, shield ; m, ring to suspend shield ; n, nozzle attached. 



This method requires that the patient make two visits daily to the 
physician for the first four days, receiving at each visit an irrigation of 
the anterior urethra, and on the third and fourth day an irrigation of the 
deep urethra also. The solution consists at first of 1 part of the per- 
manganate to 4000 of water, the exact strength and other details vary- 
ing with circumstances. From the fifth day^the patient receives one 
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complete irrigation daily until fourteen in all have been given ; if gono- 
cocci are still present, or if the discharge recurs, another series of ten 
irrigations is given. About a quart is used for each irrigation. 

While these irrigations may be made from an ordinary fountain- 
syringe, yet convenience is attained by the use of certain special appli- 
ances as indicated in Figs. 2 to 8. The patient bares his body from hip 
to knees, attaches a rubber apron with a hole in the centre through 
which the penis is passed, sits upon a firm chair, sliding forward almost 
into a semi-recumbent position, and holds a large basin in both hands 
under the penis ; the physician directs the stream from the irrigator upon 
the glans penis, sulcus, and foreskin, cleaning these before introducing 
the nozzle into the meatus. 

The advantages claimed for this method by Janet, Brewer, Valentine 
and others are immediate relief of pain and scalding upon urination, and 
rapid cure of the disease. Goldberg^ asserts that the results in his hands 

Fig. 7. 



Blunt nozzle, for a very small meatus. 
Fig. 8. 



Triple length nozzle, for the female urethra and bladder, 

have been 60 per cent, of cures in ten days, 30 per cent, in fourteen 
days, 5 per cent, in variable longer periods, while 6 per cent, were fail- 
ures — 90 per cent, cured in fourteen days or less. Others report results 
almost as favorable, while some make more modest claims. While this 
method requires far more of the patient's time during treatment than 
the older methods by auto-injection, yet the brief period of treatment 
renders the actual loss of time insignificant in comparison with the results 
claimed. Motz advises that the irrigation be employed throughout the 
entire urethra from the first day, and reports seven out of nine cases thus 
cured in nine days. 

My own observation of this method has shown results distinctly less 
favorable than those above mentioned. While the irrigation method, 
especially of the deep urethra, is certainly preferable to the incomplete 
application by hand syringes and catheters, the potassiiun permanganate 
seems to me inferior to other agents, though I have not been able by 

* Centralbl. f. Krankheiten d. Harn. u. Sexuale Organ, Band vii. 



PYOGENIC INFECTIONS OF THE GENITAL ORGANS. 109 

any local treatment to cure 90 per cent, of acute gonococcus infection 
within fourteen days. 

Protargol, Argonin, Largin, Silver Compounds with Albu- 
min Recommended for Urethral Irrigation. The first alone 
seems to have secured general favor. Neisser/ who introduced it, 
recommends that this solution be injected three times daily, and that 
each injection be retained ten to fifteen minutes at first, and thirty 
minutes later. He states that the gonococci usually disappear from the 
discharge in twenty days, after which astringent injections, such as the 
zinc salts, must be used until the discharge ceases. Other observers 
have had equally good or better results ; thus Baum^ reports fifty care- 
fully observed cases treated with protargol ; of these, fifteen were uncom- 
plicated cases of first infection, and in these the discharge ceased in 
thirteen days on the average, though the gonococci were found in some 
cases until the seventeenth day. He used solutions of 1 to 5 grains to the 
ounce, six to eight injections daily, retained for five minutes each during 
the first fourteen days, after which zinc sulphate solutions were employed. 
Swinburne and others have combined the two methods, using the per- 
manganate irrigation and directing the patient to use protargol injection. 

My own experience with protargol has been more favorable than with 
the permanganate irrigation. I have used irrigation with protargol solu- 
tion (1 : 1000) once daily, flushing the deep urethra so soon as the first 
signs of its involvement became apparent, and allowing the patient to 
use the injection at home. I have combined this with the remedy used 
by me for twelve years — the yellow muriate of hydrastine, 1 : 1000, dis- 
solving both hydrastine and protargol in the same solution. - 

The essentials of the irrigation method — large quantities of the solu- 
tion, and flushing the entire urethra without a catheter — ^are certainly 
valuable improvements in the treatment of gonorrhoea. While the potas- 
sium permanganate is still the most widely used agent, I am inclined to 
think that much of the benefit ascribed to this remedy belongs chiefly to 
the method, and that the permanganate is already being supplanted by 
other remedies, notably protargol. My own long experience with the 
yellow hydrastine muriate is extremely favorable. 

Some men of wide observation, among them Taylor, of New York, 
have abandoned the permanganate method, asserting that while it does 
cause an immediate abatement of symptoms in acute gonorrhoea, it favors 
the persistence of the infection into the chronic stage and increases 
the percentage of extensions into the deeper parts — prostate, vesicles, 
and epididymis. These assertions are warmly refuted by the adherents 
of the Janet method ; my own impression is that they are correct. 

» Dermatologische Centralblatt, 1898, No. 1. * Medicine, July, 1899. 
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There are certain old and valuable aids in the treatment of gonorrhoea 
which are generally ignored because of their inconvenience ; thus rest 
in bed has long been known to materially shorten the course of this dis- 
ease ; the general conviction that the gonococcus infection is always a 
disease of dangerous possibilities may ultimately reconcile patients to 
the embarrassment and loss inseparable from its employment. The 
maintenance of an extreme temperature of the urethra — the highest or 
lowest compatible with the integrity of the tissues — is another valuable 
aid. Irrigation with very hot solutions^ which had considerable popu- 
larity under Curtis' auspices years ago, is very inconvenient ; reduction 
of temperature in the urethra by injections of ice-water and ice-com- 
presses is again advocated by Behrend.* 

Treatment of Chronic Gonorrhoea and Gleet. The gono- 
coccus infection usually invades the deep urethra, prostatic follicles, 
utricles and seminal vesicles ; its persistence in these parts may or may 
not be accompanied by a gleety discharge, threads in the urine and pain 
in the rectum, perineum, suprapubic and sacral regions. For the dis- 
lodgement of the infection from these less accessible parts of the genital 
canal there are three important measures — ^the passage of large sounds 
(even when no stricture exists), irrigation of the deep urethra, and massage 
of the prostate and vesicles by the finger in the rectiun. Large sounds 
are useful by expressing infectious material out of the numerous folli- 
cles and by massaging the sites of inflammatory exudates. The various 
urethral dilators constructed on the umbrella principle — Tuttle's, Ober- 
laender's, KoUmann's — ^have obvious advantages over cylindrical sounds. 

Medication of the deep urethra was formerly practised by injecting 
small quantities of caustic solutions — e. g,, silver nitrate — ^through a 
Guyon, Ultzmann, or Keyes syringe ; it is now preferably done by irri- 
gating the entire urethra from meatus to bladder (without the aid of a 
catheter) with several ounces of mild solutions — silver nitrate, 1 : 5000 ; 
zinc permanganate or iodide, 1 : 3000 ; yellow muriate of hydrastine, 
1:1000 ; protargol, 1 : 1000, etc. Any of these may be injected by the 
patient himself, if he will learn to relax the cut-off muscle by taking a 
deep breath and making the effort to urinate while the irrigating fluid 
is flowing into the urethra. The hard-rubber piston instruments, hold- 
ing several ounces (such as Ultzmann's), are more convenient than the 
fountain syringe. After several ounces have been injected the patient 
empties the bladder, thus washing the surface a second time with the 
solution. 

Massage or " milking ^' of the prostate and vesicles is an extremely 
valuable therapeutic advance in the treatment of chronic gonorrhoea and 

» Berliner klin. Wochenschrift, 1898, No. 6. 
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gleet, much of the credit for which belongs to Fuller. The pressure 
exerted on the anterior wall of the rectum by the finger (enclosed in a 
rubber condom anointed with glycerin) accomplishes two important 
results : expulsion of the contents of the dilated utricle, prostatic fol- 
licles, and seminal vesicles ; and the improvement in nutrition that fol- 
lows massage of chronically inflamed tissues. The addition of this 
milking process — ^performed for three to five minutes once in four or 
five days — to the use of sounds and injections, reduces to a small num- 
ber the cases of incurable gleet. 

The various ingenious urethroscopes devised in recent years have not 
as yet made any material additions to our knowledge of or ability to 
cure chronic urethral inflammations. 

Excision of the Seminal Vesicle for chronic gonorrhoeal inflam- 
mation, after failure of the milking process, has been successfully prac- 
tised by Fuller* in three cases and by MouUin* in one. I myselP in two 
cases incised and packed the vesicle from the rectum (two small concre- 
tions were found and removed in one case). 

These operations will hardly become popular, since their severity is 
disproportionate to the morbid condition requiring relief ; but incision 
of the vesicle for acute suppuration, practised and advised by Lloyd in 
1889, is a valuable measure. 



PTOGENIO INFECTIONS OF THE URINARY TRACT. 

Recent years have been prolific of diligent research and wordy discus- 
sion as to the identity of the bacterial agents in the infections of the urinarj' 
tract. The doctrine of the Guyon school, as presented in a very elabo- 
rate report to the French Urological Association, in October, 1898, by 
Albarran and Halle,* is that the most frequent agents in the production 
of cystitis are the bacillus coli, staphylococcus, proteus, streptococcus, 
and gonococcus in the order named ; less frequently met are the typhoid 
bacillus, Fraenkel's diplococcus, and Friedliinder^s bacillus. In their 
experience the bacillus coli is distinctly the most frequent and important 
agent in the infections of the urinary tract. 

Rovsing* assigns to the bacillus coli a relatively insignificant place as 
a cystitis producer. He admits that it is frequently found in the urine, 
generally of acid reaction ; but maintains that when it is the only bacte- 
rium present there is rarely cystitis, though sometimes a mild pyelitis ; and 
he regards the colon bacillus as comparatively inofiFensive in the urinary 

' Journal of Cutaneous and Genito-Urinary Diseases, September, 1896. 

' British Medical Journal, November 5, 1898. ' Park's Surgery, vol. i. p. 515. 

* Annales d. Mai. d. Organe Genito-Urinaire, November, 1898. 

^ Ibid., November, 1897, to March, 1898. 
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as in the intestinal tract. The severe cystitides, he maintains, are caused 
by pyogenic bacteria which decompose urea (b. coli does not), such as 
staphylococcus, streptococcus, proteus, and b. pyocyaneus. There exists 
also a catarrhal, non-suppurative disease of the urinary tract, which is 
provoked by the non-pyogenic bacteria that decompose urea, such as the 
micrococcus ureae. He asserts that cystitis — i. e., infection by urea- 
decomposing bacteria — is cured by silver nitrate solution so usually that 
this injection becomes a diagnostic as well as a curative measure ; the 
bladder is washed until clean ; 50 c.c. of a 2 per cent, silver nitrate solu- 
tion are injected ; after two minutes this is followed by an equal quantity 
of water, and the entire injection allowed to remain in the bladder. If 
the cystitis is not cured the case is a colon bacillus infection, and prob- 
ably of the pelvis rather than of the bladder ; and the b. coli infection 
is often suggestive of renal calculus. Melchior maintains that the urea- 
decomposing bacteria as well as the colon bacillus can produce cystitis 
without abolishing the acid reaction of the urine. 

The practical point in the entire controversy is the r6le to be ascribed 
to the b. coli, and the difiFerences of opinion on this subject seem rela- 
tively insignificant. The general experience accords with that of the 
French school. 

The essential, clinically important fact about cystitis and pyelitis is 
that they are not primary affections, but are secondarj'^ to some impair- 
ment of nutrition ; that none of the pyogenic bacteria infect the urinary 
tract until some prior impairment of vitality has prepared the soil for 
them. 

Tjrphoid Bacillus Infection of the Bladder. That the typhoid 
bacillus may be the sole agent in producing chronic cystitis is a recent 
and clinically important revelation, although the frequent presence of the 
bacilli in the urine was long ago recorded. Horton Smith* finds the 
bacilli in about 25 per cent, of all cases, usually appearing during the 
third week of the disease and persisting long after convalescence. Unless 
very numerous they occasion no suppuration nor vesical irritation, often 
even no turbidity of the urine. 

Gwyn,^ after extended research, concludes that the bacilli are present 
in the urine in 20 to 30 per cent, of all cases of typhoid fever, usually 
in pure culture and often sufficiently numerous to render the urine turbid ; 
they appear during the second or third week and may remain for months, 
even years ; they probably multiply in the bladder, the urine being appar- 
ently a good culture medium. They disappear after irrigation of the 
bladder with sublimate solution, or the internal administration of urotro- 
pin. One of Gwyn's cases had had cystitis for four years following an 

» Lancet, May 20, 1899. ^ Bulletin of Johns Hopkins Hospital, 1899, p. 109. 
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attack of typhoid fever ; urine withdrawn from the bladder by aspiration 
showed a pure culture of the typhoid bacilli. In another case severe 
cystitis and nephritis occurred in the third week ; urotropin, 30 grains 
daily, rendered the urine sterile in five days, but after two weeks the 
bacteria reappeared in considerable numbers, though the urotropin had 
been continuously administered. 

Houston* reports a case pr^nant with suggestions ; his patient had 
had cystitis for three years ; the urine was found to give a culture of the 
Eberth bacillus, and the blood gave the Widal reaction. The unique 
feature is that the patient had never suffered from typhoid fever so far 
as could be ascertained. 

Bacteriuria. The bacterial infection of the urine only, the urinary 
channels remaining uninfected, is a conception first formulated by Rob- 
erts, in 1881, under the name bacteriuria. The correctness of this 
conception is now amply demonstrated, both by cystoscopic examinations 
and by autopsies, though the conditions which render the urine a contin- 
uously fertile soil for bacteria have not yet been revealed. In none of 
the reported cases has the urine contained sugar, and in only a few — 
cases of coincident nephritis or cardiac disease — has albumin been dis- 
covered ; the urine is almost invariably acid, and is usually free from 
pus and other morbid elements. 

In most of the cases recorded there has been a complete absence of 
symptoms, local or general, except the turbidity and fetor of the urine ; 
in some there have been symptoms of vesical irritation (including 
urinary incontinence, especially in children), and in these the cystoscope 
has shown congestion of the bladder lining ; in other cases digestive and 
nervous symptoms ha4c ceased when the urinary infection has been 
arrested. 

The path of infection seems often to have been the urethra, since 
urethritis, injections, or catheterism have preceded the urinary infec- 
tion ; in some, however, the absence of these suggests the entrance of 
the bacteria into the urine from the blood and kidneys, or possibly 
direct from the rectum. In some cases the entire urinary tract contains 
infected urine, in others the bladder only. 

The arrest of the urinary infection is usually promptly secured by the 
ingestion of urotropin, 30 to 40 grains daily, or salol, 100 to 150 grains 
daily ; and it may be hastened by irrigations of the bladder with silver 
nitrate or sublimate solutions. 

Jeanbrau^ furnishes an elaborate review and bibliography of this 
subject; he collected 67 cases from the literature, in 66 of which the 
infecting agent was found to be the colon bacillus ; in the other cases the 

^ British Medical Journal, 1899, No. 2. * Gazette dee H6pitaux, June 24, 1899. 
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streptococcus, proteus, and bacillus subtilis were discovered, alone or in 
combination. 

Treatment. Urotropin. The most valuable agent that we possess 
for combating infections of the urinary tract was given to us a few years 
ago by Nicolaier, in urotropin. Reports as to its efficacy have become 
so numerous as well as so uniform that specific articles from the litera- 
ture need not be adduced. Its therapeutic efficacy is explained by the 
statement that when excreted by the kidneys a part of it is decomposed, 
one of the resulting constituents being formaldehyde. Its uniform effect, 
however brought about, is to render the urine acid and to arrest the 
growth of all bacteria infecting the urinary passages, except the tubercle 
bacillus and the gonococcus ; the inflammations induced by bacteria sub- 
side, the production of ammonia and of pus ceases, and the cystitis ends. 
Urotropin thus accomplishes in many cases of cystitis more than all 
other local and internal treatment has ever before secured ; its effects 
are especially gratifying in the severe and intractable cystitis accom- 
panying prostatic enlargement. Gwyn and Richardson found that the 
typhoid, like the pyogenic bacteria, disappear from the urine during its 
internal administration. Urine passed during the ingestion of the drug 
remains sterile, though exposed to the air for days. 

Urotropin is of extreme value to the surgeon also, giving him the 
ability to secure, before and after operative measures, that ardently 
sought "asepsis of the urinary tract ^^ hitherto usually unattainable. 
The drug should be administered for several days before and after every 
operation upon an infected urinary tract. 

Yet this most valuable agent has its limitations ; its effect upon bac- 
teria seems to be rather an arrest of growth than destruction, since after 
its discontinuance the bacteria may reappear and the cystitis recur, even 
though the remedy has been continued for several weeks ; yet its long- 
continued use may finally cause permanent sterility of the urine. More- 
over, in some cases of cystitis with acid urine its use is prohibited by the 
acidity imparted to the urine, micturition becoming quite painful. In one 
of my patients, and in one ease narrated to me by Dr. Baum, of Chicago, 
palpitation and pronounced weakness of the heart's action occurred in 
patients without cardiac disease whenever urotropin was given, ceasing 
upon its discontinuance ; so severe was this effect that the remedy could 
not be administered. 

Aside from these phenomena, there is, so far as I am aware, no contra- 
indication to the use of urotropin, 20 to 30 grains daily (in capsules or 
watery solution) in 5 to 10 grain doses. These usually accomplish all 
that a larger quantity will secure, and they may be continued for weeks 
without disturbing the functions of any organ in the body. 

Although some improvement in tuberculous and guMiorrhoeal cystitis 
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has been reported in a few cafies, the consensus of experience, with which 
my own coincides, is that these infections are not perceptibly improved 
by urotropin. 

Nioolaier's original assertion, that this agent has a pronounced effect in 
dissolving renal calculi composed of uric acid and its compounds, is 
unfortunately opposed by the unanimous experience recorded in current 
literature; possibly the detachment and escape through the ureter of 
small calculi is facilitated by the subsidence of the swelling in the mucous 
membrane of the renal pelvis and ureter, consequent upon the arrest of 
bacterial action and reactive inflammation. Aside from this indirect 
effect urotropin seems to have no influence upon renal or vesical calculi, 
whatever their chemical components. 

By virtue of its influence in augmenting the acidity of the urine, 
urotropin favors tlie solution of the phosphates in that fluid, and hence 
removes the symptom phosphaturia. 

Direct Treatment of Pyelitis. The treatment of chronic pyogenic 
infections of the renal pelvis has been improved by the use of the ure- 
teral catheter. Through this instrument the pelvic mucous membrane 
has been directly irrigated and drained. (See section of this review on 
Catheterism of the Ureters.) 

TUBERCULOSIS. 

Tuberculosis, as a primary infection of the genito-urinary organs, has 
begun to receive the attention which its frequency and gravity require. 
Experience has shown that it is a common cause of " cystitis ^^ in young 
persons, especially males between fifteen and thirty years of age, even 
those of robust appearance ; that its usual primary site is either the 
sexual canal (epididymis and seminal vesicle) or the kidney ; that the 
symptoms first observed by the patient suggest cystitis, though the 
bladder may long remain free from infection. 

The diagnosis of tuberculosis affecting surfaces bathed by the urine is 
rendered absolute by the detection of the specific bacilli in the urinary 
sediment (to be carefully distinguished from smegma bacilli by thorough 
washing with alcohol after immersion in the decolorizing acid). This 
detection has been facilitated by the centrifuge ; yet even with this aid 
the bacilli cannot always be discovered. It is important that in seeking 
the cause of vesical irritation, tuberculosis be remembered and excluded 
before the sound or cystoscope is introduced, for the slight traumatisms 
inseparable from the introduction of a rigid instrument through the tuber- 
culous prostate favor extension of this infection, as well as the formid- 
able complication with pyogenic infection, either of which may be marked 
by chills, fever, and increase of pus and albumin in the urine. 
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The tuberculin test has not been employed in suspected genito-urinary 
tuberculosis so extensively or successfully as to establish its value as a 
diagnostic measure. 

Treatment. The trend of practice in the treatment of surgical tuber- 
culosis toward constitutional rather than operative measures is favored 
in genito-urinary tuberculosis by the possibility and practice of early 
diagnosis ; sunshine, dry air, general hygiene, and guaiacol are the most 
efficient agents in treatment. 

In the local and surgical treatment a sharp distinction appears in the 
success attained between renal and vesical tuberculosis, because the dis- 
ease is more often primary and limited in the former than in the latter. 

The local treatment of vesical tuberculosis has taken many experi- 
mental forms : injections of the bladder with air (Baimond) and with 
iodoform emulsion, suggested by the success of these agents in peritoneal 
and synovial tuberculosis respectively, have almost uniformly failed to 
materially improve the vesical infection, though a cure, lasting five years, 
by injections of 5 per cent, iodoform emulsion in oil of vaseline, after 
sublimate injections had failed, was reported to the French Association 
in 1898. Banzet* reports 39 cases, 6 completely cured by Guyon's 
sublimate injections — 1 : 5000 to 1 : 3000 ; he ranks guaiacol next in 
efficiency, while iodoform, lactic acid, and formaldehyde he considers 
inferior. 

Chetwood* reports a case of vesical tuberculosis markedly improved 
by the subcutaneous administration of nuclein for an extended period ; 
Vaughan had previously mentioned two cases improved and one cured 
by the same remedy applied locally as well as subcutaneously. 

The surgical treatment has comprised excision and resection of the 
bladder, curettage and cautery of the mucous lining. The last-named 
method cured nine cases reported to the French Urological Association, 
in 1898, by Clado and Motz. 

Excision of the tuberculous seminal vesicle, first practised by Ullmann 
in 1889, has been extended by Roux into extirpation of the vesicle, vas 
deferens, and testicle, and has been performed in twenty cases without 
operative mortality. 

Tuberculosis of the kidney offers a more favorable outlook for sur- 
gical attack and radical cure through extirpation, since the infection is 
often primary in and for a time limited to this organ. The frequency 
with which renal tuberculosis is bilateral — stated by some as 50 to 60 
per cent. — and the insidious, symptomless course of the disease, for- 
merly rendered the surgeon reluctant to attack that kidney believed to 

^ Centralbl. f. d. Gesammte Therapie, November, 1897. 

' Journal of Cutaneous and Genito-Urinary DiseaseB, July, 1899. 
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be tuberculous, since in quite a few recorded instances nephrectomy 
was promptly followed by uraemia, the autopsy showing undetected but 
advanced tuberculosis of the remaining organ. This danger has been 
materially reduced by the ability, acquired in recent years, to catheterize 
the ureters and thus determine the condition of the opposite kidney 
before operation. Recent nephrectomies for tuberculosis, after precau- 
tionary demonstration of a normal condition of the remaining kidney, 
have shown a greatly reduced mortality and a large percentage of appar- 
ent cures. These later results are better than those collected by Bangs,* 
since his list includes all that could be gathered for the last ten or twelve 
years. Of the 135 cases of nephrotomy and nephrectomy for renal 
tuberculosis comprised in Bangs' list, 27 died within a mouth after oper- 
ation, 13 in from two to nine months ; 45 survived from one to eight 
years ; 31 of those operated on within a year were in good condition. 
Thus the results were good in 76 and poor in 40 cases, while the remain- 
ing 19 were at the time of the report indecisive. Among 91 primary 
nephrectomies there were 17 deaths (18.7 per cent.); of 22 nephrec- 
tomies following nephrotomy, 8 died (36.3 per cent.). 

The discussion of Park's* paper on this subject by the Association of 
Grenito-Urinary Surgeons, in 1898, showed a disposition to indorse the 
author in advocating the more frequent removal of tuberculous kidneys ; 
though Bryson warned, from an experience of seven cases, that manipu- 
lation of apparently healthy or slightly diseased kidneys was apt to cause 
rapid extension of the infection, and Reynier reported to the last French 
Congress three cases of nephrectomy which had been followed by general 
and rapidly fatal tuberculosis. 

Trendelenburg has had a mortality of only 13 per cent, in nephrec- 
tomy for tuberculosis, and Lennander only one death in fourteen such 
cases. In one case which recovered Trendelenburg removed the kidney, 
ureter, and bladder, stitching the remaining ureter into the sigmoid flex- 
ure ; and Weir has apparently cured a case by resection of the bladder 
with subsequent nephrectomy. The best disposition of the tuberculous 
ureter after nephrectomy is still unsettled ; some think complete excision 
necessary, while others are satisfied to stitch the upper extremity into the 
skin wound, believing that the ureter thus treated atrophies into a fibrous 
cord, and the tuberculous infection subsides. 

Resection has been substituted for extirpation of the kidney in sixteen 
cases, mostly tuberculous, collected by Ransohoff;* all have recovered 
from the operation — whether from the disease remains to be seen. 

While the surgical treatment of renal tuberculosis is still in the devel- 

^ Annals of Surgery, Januaryi 1898. 

' Journal of Cataneous and Genito-Urinary Diseases. 

' Philadelphia Medical Journal, August 26, 1899. 
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opmental stage, present experience warrants the belief that in cases where 
the disease seems limited to one kidney, so far as can be ascertained by 
catheterism of the opposite ureter, nephrectomy offers a good prospect 
both of operative recovery and radical cure ; and there is a possibility 
that resection of the kidney will secure equally good results at slight 
operative risk. 

AOTINOMTOOSIS. 

Michailoff ^ collects thirteen oases of this rare infection of the genito- 
urinary organs. It is seldom primary in any of these organs, usually 
secondary to infections of the alimentary canal (especially the rectum), or 
of the blood ; ascending infection by the ureter has not been observed. 

The author reports a unique case from Poncet's clinic : A man had 
several months before introduced some straws of grain into the urethra ; 
calculi formed in the bladder and were cnished, but finally there was 
removed by cystotomy a phosphatic calculus enclosing actinomycetes. 

hjehatijria. 

The admixture of blood with the urine is a frequent symptom of 
disease of the urinary tract which terrifies the patient and disturbs the 
physician. Until the introduction of the modem cystoscope, in 1886, 
the detection of the cause and source of the bleeding was often beyond 
the power of the most expert urologist. Cystoscopy, however, by afford- 
ing direct inspection of the interior of the bladder, as well as of the 
ureteral orifices, reveals at once the source of and reason for hemorrhage 
from the vesical mucous membrane, or discovers the exit of urine from 
one or the other ureter. Fourteen years' work with the cystoscope has 
disclosed several causes for vesical hemorrhage in addition to cancer and 
calculus ; it has shown papillomata, non-specific ulcers, varicose veins 
(bladder hemorrhoids), encysted calculi, bleeding from septic and tuber- 
culous infections, and bleeding of the mucous membranes without local 
excitant, ascribed to the gouty and other constitutional conditions result- 
ing in arterio-sclerosis, fatty and amyloid degeneration of the vesical 
lining. 

Essential Renal Hsematnria. Renal calculus, tuberculosis, and 
cancer — known causes of hemorrhage — have been absent in many cases 
of chronic bleeding, even severe, from the kidneys. These cases have 
been labelled among surgeons " essential," or symptomless renal hsema- 
turia, or, even more grotesquely, as " bleeding from healthy kidneys ^' 
(Klemperer), or " renal haemophilia " (Senator). These terms, admittedly 

* Thfise de Lyon; Gazette des H6pitaux, 1899, 70. 
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indicative of ignorance as to the true pathology, have been greatly re- 
stricted in their application by recent observations, which explain the hem- 
orrhage in many cases formerly tabulated under these mysterious names. 

With certain exceptions we can in no case consider a chronic hemor- 
rhage to be of renal origin unless such origin is proven either by cystos- 
copy, ureteral catheterism, or by operations upon the kidney. Signs 
and symptoms however admissible as evidence before the possibility of 
direct proof was acquired cannot now be accepted, since our present 
means of diagnosis show symptomless bleeding from the bladder also. 
Thus, Frank^ reports a case of hsematuria in a woman due to plastering 
of the bladder wall with uric acid crystals ; the removal of these by 
the Bigelow evacuator was followed by a cessation of hemorrhage, main- 
tained during the two years of subsequent observation. Picqu6 arrested 
a hemorrhage from the displaced kidney of a woman by nephrotomy 
and resection of a serous cyst. Three years later hsBmaturia recurred ; 
not, as might have been assumed, from the kidney, but, as the cystoscope 
showed, from a vesical tumor, the removal of which arrested the hemor- 
rhage. 

The constitutional conditions which may be admitted on general clinical 
experience, without ocular proof of the renal source, as causes of symp- 
tomless renal hsematuria, are malaria, scurvy, purpura, and hsemophilia ; 
acute blood infections, such as scarlet and typhoid fever ; vicarious men- 
struation and excessive muscular effort. These conditions are usually 
obvious and the hsematuria transient. (It is noteworthy that renal bleed- 
ing from malarial infection, usually refractory to quinine, is often 
promptly arrested by turpentine.) 

There remain many cases of renal bleeding in which these causes, as 
well as cancer, calculus, and tuberculosis of the kidney, have been 
excluded. I have been able to collect from the literature 55 cases in 
which the renal source of the bleeding was proved by the cystoscope, 
ureteral catheter, or operation ; and I have myself observed four unpub- 
lished instances. In 56 of these 59 cases the offending kidney had been 
examined : in 18 after nephrectomy, in 28 by nephrotomy, in 3 by simple 
exposure with acupuncture, in 7 for nephrorrhaphy. Of the 18 kidneys 
excised there was recognized in 7 the picture of chronic nephritis, which 
is therefore regarded as one of the causes of symptomless or " essen- 
tial" renal hsematuria. It is noteworthy that the urine passed after 
recovery in three of these cases is reported as free not only from blood, 
but also from every other indication of disease ; whence the inference is 
drawn that nephritis may be unilateral. In three other cases it is stated 
that the excised kidney presented no gross or microscopical evidence of 

* Medicine, April, 1899. 
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disease ; yet so far as the reports go, the alleged healthy kidneys may 
have been the subjects of undue mobility or congestion— conditions 
which are now known to be causes of renal hsematuria. In each of the 
two cases reported by Pinner^ and Poinier," nephrotomy had been made 
without arrest of hemorrhage before nephrectomy was performed ; since 
the other known causes of renal bleeding must have been relievied by 
the nephrotomy, it is fair to assume that the chronic nephritis, evident 
in the excised kidneys, was the cause. 

Of the remaining eight kidneys excised for hsematuria, three (Reynier's 
cases) were found to be tuberculous, and two were pronounced by Israel 
to be the seat of chronic syphilitic nephritis ; while in Rentier's* case the 
extirpated kidney seemed quite normal until a very close scrutiny revealed 
at the apex of a papilla an eroded arteriole in a minute tuberculous ulcer. 
In McBurney's* case the apparently healthy organ was found microscop- 
ically by Delafield to exhibit hemorrhagic pyelitis. In Myles'^^case 
nephrectomy, made three weeks after unsuccessful nephrotomy, showed 
a similar condition of the pelvis, reported as " myxangioma." The 18 
nephrectomies have therefore revealed, as the cause of the hsematuria, 
chronic nephritis in 7, tuberculosis in 4, syphilis in 2, hemorrhagic pye- 
litis in 2, while in 3 no lesion was discovered. The eleven patients who 
recovered from the operation were free from hsematuria (Poinier's case 
died three months later of chronic nephritis). 

In 30 cases of renal hsematuria an exploratory nephrotomy has been 
made ; in 3 of these (above mentioned) the continuance of the bleeding 
was followed by nephrectomy. In 5 others there followed a temporary 
arrest, with subsequent recurrence of the bleeding; 1 died from the 
operation ; in the remaining 21 cases the hemorrhage ceased permanently 
so far as the reporters ascertained. (It may be mentioned that in two 
cases not included in this list, nephrotomy revealed early tuberculosis of 
the kidney, but was followed by prolonged arrest of bleeding.) Hence, 
simple nephrotomy has cured hsematuria in 75 per cent, of surviving 
cases, with a mortality of less than 4 per cent. In the seven cases in 
which it failed there were subsequently found chronic nephritis in 3 (by 
nephrectomy), tuberculosis in 3, and in 2 the cause was not discovered. 
In the 21 cases of nephrotomy, followed by permanent arrest of bleed- 
ing, an explanation of the success is offered in only one case (Debai- 
sieux's),^ where two small semi-transparent projections of the mucous 
membrane of the renal pelvis were found and removed 

» Archiv f. klin. Chirurgie, 1898, p. 447. 

' Annales d. Mai. d. Organe Genito-Urinaire, 1899, p. 64. 

' Annales de la Soc. de Chirurgie, June, 1898. * Annals of Surgery, 1898. 

* Medical Press and Circular, August 23, 1899. 

* Annales de la Soc. beige de Chirurgie, January, 1898. 
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Other operative measures have been followed in single cases by equally 
good results ; simple exposure of the kidney, with or without puncture, 
has in three out of four cases been followed by permanent arrest of hem- 
orrhage ; in the fourth case the failure was followed two years later by 
nephrectomy and death, at which time the kidney was found to be chron- 
ically inflamed. Again, exposure and fixation of a movable kidney has 
been followed by a permanent cure of hsematuria in seven cases (Albar- 
ran, Newman, and Israel) ; in one of these, of four years' standing, New- 
man^ found the kidney rotated, the pedicle twisted, and a kinking of the 
ureter over the renal vessels. In Passet's* curious case the bleeding in 
a middle-aged woman was believed to proceed from the bladder ; the 
injection of a silver nitrate solution was followed by immediate arrest of 
hemorrhage, the urine remaining normal for eighteen months ; then severe 
bleeding recurred. The bladder was opened and the ureters catheterized, 
showing that the blood flowed from the right kidney ; the intended 
nephrectomy was deferred because of the patient's condition, but no 
further bleeding occurred for two years, when slight hsematuria was 
observed for two days. 

That syphilis might cause renal bleeding seems plausible, because this 
infection is known to produce chronic nephritis. The direct proof is, 
however, still lacking, because there is no histological structure peculiar 
to syphilis. In two cases in which the kidney was excised for hsema- 
turia, Israel was satisfied that certain changes in the organ were syph- 
ilitic; but the proof seems insufficient. Greene^ mentions a case of 
hsematuria in which nephrotomy was made for suspected renal calculus, 
but none was found, and the bleeding continued. Scrapings taken from 
the renal pelvis were pronounced by a pathologist to be suggestive of 
malignancy. Mercurial inunctions were given and in two weeks the 
bleeding stopped ; then the treatment was discontinued and the bleeding 
recurred ; inunctions were resumed and the bleeding stopped perma- 
nently. In an unpublished case of my own, serious bleeding, shown by 
the cystoscope to issue from the right kidney, persisted for several 
weeks in spite of turpentine, cantharides, and other remedies. A clear 
history of syphilis led to the administration of the iodides ; ten days 
after this treatment was begun the bleeding stopped permanently. 
Such observations as Greene's and my own are, however, suggestive 
rather than conclusive as to the agency of syphilis in provoking renal 
hsematuria. 

There remain cases in which the bleeding ceases without medication, 
or after treatment which has no perceptible relation^to the kidney. Thus 

^ Transactions of London Clinical Society, vol. xxx. 

• C«ntralbl. f. Krankheiten d. Harn. u. Sexuale Oigan, 1894. 

' Journal of Cataneous and Genito-Urinarj Diseases, 1898, p. 590. 
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Guyon^ mentions a case in which hsematuria occurred during each of two 
pregnancies, and persisted severely for three months after the last con- 
finement, but ceased immediately upon the removal of the child from 
the breast. A suspicion of malignancy led to a subsequent exploratory 
nephrotomy, which revealed nothing abnormal. 

If we consider the cases which experienced clinicians have pronounced 
renal hsematuria from the symptoms, without the ocular proof now 
demanded — ^and doubtless in many of these the diagnosis was correct — 
we find a great diversity in apparent therapeutic successes as well as in 
clinical history. One of the frequent features is the intermission of the 
bleeding, often for long periods ; thus Oliver^ observed a gentleman, 
forty-six years old, who had had severe bleeding five times at intervals 
of five years — probably from chronic nephritis, since his urine contained 
granular casts. Another frequent accompaniment of renal hsamaturia is 
pain over the kidney, often extending along the course of the ureter into 
the testicle, and sometimes amounting to severe renal colic. This with 
the bleeding has often led to the diagnosis of renal calculus and nephrot- 
omy, the surgeon being doubly surprised by the failure to find the stone 
and by the complete cure of his patient. In many cases of intermittent 
hsematuria the bleeding and nephralgia have been synchronous, though 
either may be present without the other. 

Symptomless renal bleeding seems to have been arrested in individual 
cases by widely diverse therapeutic agents : the recumbent posture, cold 
baths, vapor baths, massage, cantharides, turpentine, quinine, mercurials, 
etc. ; yet each of these has usually failed, though not as might be sup- 
posed because of diversity in the cause; in Oliver's case the first 
hemorrhage, which persisted in spite of several remedies, ceased soon 
after quinine was administered, the result being ascribed to that drug ; 
upon the second attack quinine was at once given, but without affecting 
the hemorrhage, which finally stopped when the patient was confined to 
his bed — ^the cessation being this time ascribed to rest. During a subse- 
quent bleeding the patient was compelled to lead an active ou1>-door life, 
but the attack lasted no longer than the earlier ones. In this case the 
urine contained granular casts. 

A critical examination of all available sources of information shows 
the following causes for " essential " renal haematuria : 

1. Chronic nephritis. 

2. Congestion of the kidney, from either hsemic irritants or mechan- 
ical causes (movable kidney, tight lacing, etc.). 

3. Incipient tuberculosis. 

^ Annales d. Mai. d. Organe Genito-Urinaire, 1897, p. 113. 
' International ClinicS| October, 1895. 
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4. Renal retention in hydronephrosis, the vesical distention following 
prostatic enlargement, etc. 

5. Bacterial infection of the renal pelvis,* as in hemorrhagic pyelitis. 
Foremost among these causes of symptomless hsematuria stands chronic 

nephritis. It is noteworthy that of the eighteen kidneys excised to arrest 
bleeding only three have been considered healthy, and two of these — 
among the earliest cases — ^were not critically examined ; indeed, in only 
one (Klemperer's^) is there good reason for assuming the absence of 
nephritis. Floderus^ reports that a kidney excised for hsematuria by 
Lennander appeared macroscopically healthy, but was found by the 
microscope to present extensive glomeralitis with some fatty degenerition. 
In many of the cases in which renal bleeding has been arrested by 
nephrotomy the macroscopical evidences of nephritis have been noted by 
the operator ; in Oliver's case the bleeding kidney is described as only 
one-sixth the normal size. IsraeP and Korte excised pieces of the kidney 
in such cases, and usually found evidences of nephritis. 

The arrest of hemorrhage by nephrotomy, acupuncture, and splitting 
of the fibrous capsule strongly suggests that the bleeding was caused by 
congestion of the kidneys. This suggestion receives corroboration from 
the eflfect of splitting the fibrous capsule, or nephrotomy, in diseased con- 
ditions of the kidney unaccompanied by hsematuria; thus Harrison 
observed the albuminuria of subacute infectious nephritis cease in three 
cases after simple splitting of the capsule of one kidney ; and there are 
two notable cases recorded (by Israel* and N^laton*) in which anuria, 
occurring in a patient from whom one kidney had been previously 
removed, was promptly relieved by simple incision of the remaining 
kidney. As no stone or other mechanical cause for the anuria was 
found, as the kidney was greatly congested, and as the renal secretion 
was promptly resumed after the nephrotomy in each case, the arrest of 
secretion was ascribed by each operator to the congestion present, and 
the resumption of secretion plausibly explained by the relief of this 
congestion through splitting of the capsule. Certain observations of 
transient haematuria in non-operative cases also suggest renal congestion 
as the cause ; thus Hutchinson* observed repeated hsematuria with Ray- 
naud's phenomena in the same patient after exposure to cold. 

Incipient tuberculosis in apparently healthy persons is certainly the 
explanation of renal hsematuria in many cases. The unusual resistance 
of the kidney-tissue to this infection renders its progress slow, even inter- 
mittent — ^phenomena well illustrated in a case observed by Newman,'' in 

^ Deatsche med. Wochenschrift, 1897, 9 and 10. 

« Centralbl. f. Chirurgie, 1899, No. 34. » Ibid., 1899, No. 31. 

* Loc. cit. * (lazette dee Hdpitaux, 1899, No. 62. 

• Archives of Surgery, vol. ix. p. 88. ^ Lancet, August 26, 1899. 
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which " essential " renal hsematuria had occurred thirteen years and again 
four years before evidences of renal tuberculosis became decisive. 

There remain a few cases which with our present knowledge do not 
seem to be plausibly explained in any of these ways ; they may still be 
called " angioneurotic " hsematuria until the future brings elucidation. 

Treatment. The treatment of symptomless renal hsematuria must 
begin with a determination of the cause. The constitutional conditions 
mentioned having been eliminated, there remain four chief local causes : 
nephritis, congestion, incipient tuberculosis, and septic infection. The 
medical treatment of bleeding from these causes is tentative, and should 
include the recumbent posture and saline aperients ; among drugs, can- 
tharides, turpentine, camphoric acid, and urotropin are worthy of trial. 

If such measures fail and the loss of blood becomes dangerous, sur- 
gical interference is imperative. Of the various operative measures, 
nephrotomy, which has cured twenty out of twenty-six non-tuberculous 
cases, and permits digital exploration of the pelvis and involves but little 
danger, is clearly the choice ; in but few cases can the more dangerous 
nephrectomy be subsequently required. 



NEPHRALQIA. 

This symptbm, formerly the subject of much speculation, is now re- 
garded as is essential hsematuria, as a sign of renal disease or of tension 
of the renal capsule by congestion of that organ. Many of the cases of 
so-called essential renal hsematuria have been accompanied by nephral- 
gia ; and, conversely, many in which the first and chief symptom was 
pain in the kidney have developed hsematuria . 

The intimate association of the two is further confirmed by the cura- 
tive effect of exposing and incising the kidney, which has promptly 
relieved nearly all reported cases, even when no local lesion was detected 
by the operator. Hubbard^ collects from the literature 26 cases of 
nephralgia (several accompanied by hsematuria) which were cured by 
operation — nephrotomy in 9 cases, exposure and acupuncture in 6, split- 
ting of capsule in 5, nephrorrhaphy in 3, operation not specified in the 
remaining 3. He adds 5 cases from the records of the Massachusetts 
General Hospital — 2 cured by nephrotomy and 1 by palpation, while 2 
others were only improved by nephrotomy (one passed gravel afterward). 
While the symptom nephralgia may thus be catalogued with the symp- 
tom renal hsematuria, as usually indicating local lesion in the kidney, yet 
the possibility that pain in the lumbar region may result from a remote 

* Annals of Surgery, August, 1899. 



RENAL INSUFFICIENCY. 125 

disease should not be forgotten ; for P6an^ excised a healthy kidney to 
furnish relief from severe pain, which, however, persisted, and was sub- 
secjuently discovered to be caused by incipient tabes. 

RENAL mSUFFIOIENOY (RENAL PERMEABILITY). 

The detection of imperfect renal excretion has obvious importance, 
especially to the surgeon who contemplates an operation on the urinary 
organs or general anaesthesia for any purpose ; operations upon the kid- 
ney impose an especially imperative obligation to determine the excre- 
tory activity of its fellow. Numerous attempts have been made to detect 
renal insufficiency by methods less cumbersome, laborious, and inaccurate 
than the analysis of the urine. Two recent methods, which approach the 
subject from radically different points of departure, require review : 
these are first, by the determination of the excretion of aniline dyes, 
notably methylene-blue ; and second, by the determination of the freez- 
ing-point of the blood — in the subject of renal disease. 

The excretion of methylene-blue has been the object of numerous 
observations since Achard and Castaigne' published their first article. 
Their method consists in the subcutaneous injection of 1 c.c. of a steril- 
ized 5 per cent, solution of the blue ; as this is rapidly absorbed and 
excreted by normal kidneys, the urine is collected every half hour after 
the injection is made until the end of elimination. In certain diseased 
conditions of the kidney the excretion of the blue is retarded and pro- 
tracted ; in a few cases it has failed to appear in the urine, at least in 
recognizable form. 

Unfortunately the workings of this simple test have been neither 
uniform nor certain. Bard* found that renal permeability to the dye 
was generally decreased in interstitial, but increased in parenchymatous 
nephritis ; while in the kidneys that had undergone secondary contrac- 
tion there was observed no difference from the normal excretion. Bazy* 
maintains that delay and failure to eliminate the blue should warn against 
operation, and mentions* two cases of dubious renal integrity in which the 
prompt elimination of the dye encouraged him to operate, and with 
successful result. 

Albarran and Bernard^ report an elaborate study of this subject in 
twenty-four cases of various renal diseases. They urge that the ureteral 
catheter must be used for this test, because the frequent existence of 

* Quoted by Legueu. Annales d. Mai. d. Organe Genito-Urinaire, 1891, p. 564. 

» Soc. medical des H6pitaux, April 30, 1897. » La Preese MMicale, 1897. 

^ Annales de Gyn. et de Chir. Abdom., April, 1897. 

' Annales d. Mai. d. Organe Genito-Urinaire, Jane, 1899. 

• Ibid., April and May, 1898. 
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renal retention delays the arrival of the blue urine in the bladder an 
appreciable interval after its excretion ; their examinations were made 
with this precautionary measure. They do not find any definite and 
constant ratio between renal diseases^ individual or collective, and the 
excretion of methylene-blue, though they note that in a case of renal 
tuberculosis there was no excretion whatever, while in one of renal epi- 
thelioma the excretion was made as soon by the diseased as by the healthy 
kidney. 

Mavrojanis^ saw the blue appear in the urine forty to fifty minutes 
after injection, and elimination cease in twenty-four to forty-eight hours 
in cases of subacute nephritis — as permeable as normal kidneys. 

Nesti,^ having carefully observed the elimination of the blue in twelve 
cases — six with normal renal function and six of nephritis— concludes 
that the test has absolutely no value. 

These and other observations indicate that the elimination of this dye 
bears no constant nor uniform ratio to morbid conditions of the kidney, 
and Lupine reports results equally uncertain from the use of rosaniline 
trisulphonate of sodium, which he had substituted for methylene-blue, 
because it is not decomposed in passing through the body, and is, more- 
over, not toxic. Yet a definite ratio between kidney disease and perme- 
ability to one of these dyes — ^had such been established — would still have 
only a dubious practical value, since it is not proven that permeability 
to methylene-blue is identical with or parallel to the excretion of the 
natural products of tissue-waste or of the toxins of disease. Achard 
has recently suggested (to overcome this objection) the use of phloridzin, 
which causes healthy kidneys to excrete sugar, and might possibly be 
found inactive in diseased kidneys ; as yet, however, no data have been 
furnished in this direction. 

It seems probable that a more accurate though less convenient method 
for detecting renal insufficiency has been evolved by Koranyi^ from the 
variations of the freezing-point of the blood or its serum. He has merely 
applied to the blood the well-established physical principle that the 
freezing-point of a liquid sinks as the number of molecules in a given 
bulk of that liquid increases ; thus the coagulation of water containing 
some mineral substance in solution is lower than that of distilled water. 
He found that the same general principle applied to water in which albu- 
minous, saccharine, and mineral substances are dissolved — L 6., the blood. 
By many observations he established the fact that the freezing-point 
of blood from individuals \vith normal kidneys presents but slight 
variations, ranging from 0.56° to 0.58° C. below that of distilled water. 

1 Comptes Bend., 1898, p. 263. 

' Abstract in Annales (L Mai. d. Organe Genito-Urinaire, January, 1899. 

' Zeitschrift f. klinische M^ecin, Bd. xzxiii. 
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The blood of those whose diseased kidneys fail to excrete normally 
should exhibit a lower freezing-point, because it contains excrementitious 
as well as the usual ingredients ; and this lowering of the freezing-point 
Koranyi actually found in cases of nephritis, hydronephrosis, pyone- 
phrosis, and kidney tumors. He also found that sinking of the freezing- 
point was brought about by insufficient breathing ; but that this error 
could be corrected by passing oxygen through the blood in a glass before 
freezing. 

This work has been supplemented by the experimental researches of 
Richter and Roth.' They found that double nephrectomy on animals 
causes within twenty-four hours a decided lowering of the freezing-point 
of the blood, while extirpation of one kidney had no such effect unless 
the remaining kidney was injured, when the same result followed. They 
induced glomerulo-nephritis in rabbits by the subcutaneous administra- 
tion of cantharidin, and noted that the freezing-point of the animals' 
blood fell from 0.56° or 0.58° to 0.63° C. within twenty-four hours ; 
while after larger doses the freezing-point was lowered to 0.70° and 
0.72° C. The size of the dose administered bore a distinct parallel with 
the extent of the inflammation, the sinking of the freezing-point, and 
the degree of renal insufficiency ; while the percentage of albumin in the 
urine presented no such constant ratio. 

The increase in the molecules dissolved in the blood might be ascribed 
to the salts therein contained or to organic constituents. To decide this 
question, Richter and Roth determined the percentage of sodium chlo- 
ride in the blood before and after nephritis was induced by various 
agents ; they found that it was never much increased, often unchanged, 
and sometimes diminished in the blood whose freezing temperature was 
distinctly lowered. Since sodium chloride constitutes the greater part 
of the inorganic salts of the blood, and since its behavior may be accepted 
as tliat of the other metallic compounds, they infer that the augmentation 
of molecules indicated by the reduction of the freezing-point must be 
organic, and, under these circumstances, excrementitious. In a later 
article Koranyi* shows that curare defers both the sinking of the freezing- 
point of the blood and the death of the animal after double nephrectomy 
in rabbits, and promises the report of observations on the human subject. 

The application of Koranyi's method to medical cases seems limited, 
for the results are found to be less uniform in cases where dropsy or 
ansemia is present, or during severe renal pain or colic, or in the presence 
of large renal tumors ; yet the confirmation of his work will give the 
surgeon a much-needed means for estimating the safety of operations on 
the kidney. 

' Berliner klinische Wochenschrift, Aagtist 31, 1899. 
« Ibid., 1899, No. 36. 
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THE DETECTION OF URINARY OALOULI BY RONTQEN RAYS. 

The X-ray has been found distinctly serviceable in the detection of 
urinary and prostatic calculi ; it has also been used in determining the 
existence of a second kidney before operation on its fellow, but the cys- 
toscope and ureteral catheter furnish information on that subject which 
is obviously more satisfactory. 

The Rontgen ray, properly directed, will clearly picture even very 
small stones if they are composed in large part of the oxalates, car- 
bonates, or phosphates ; while calculi of uric acid or its compounds are 
less certainly detected when of small size. 

It has been further shown, notably by Abbe,^ that many small and 
thin stones which escape detection by long exposure (fifteen minutes or 
more) are distinctly revealed by short, even one-minute, exposures. He 
found that a calculus only one-eighth of an inch across, enclosed in a 
kidney and a layer of beefsteak, was distinctly pictured by a short 
exposure ; and in two cases he detected by the X-ray and removed from 
the kidney a small calculus whose greatest dimension did not exceed 
one-half inch ; one of these was of irregular, triangular shape, and pre- 
sented only 3 mm. of thickness for the interception of the rays. These 
stones were, however, composed wholly or in part of oxalates, the least 
permeable of urinary concretions to the X-ray. The successful pictures 
were taken with a one-minute exposure, the distance between the tube 
and plate being twenty inches. Braatz^ reported to the last Congress of 
German Surgeons similar experiences with small calculi, as a result of 
which he also extols the value of very brief exposures. Fenwick^ has 
seen by the fluoroscope introduced into the wound a stone one-half inch 
in diameter ; Abbe discards this aid. 

Renal Oalculi. Abbe collects from the literature twenty-five cases in 
which the picture of renal calculus by the X-ray has been verified by ope- 
ration and extraction ; and he adds two from his own experience. I have 
noticed reports of four other cases, published too late for inclusion in his 
article ; there are, therefore, thirty-one cases of this kind now on record. 

The diagnosis of renal calculus has heretofore been a deduction from 
symptoms, and not a demonstration ; the frequent impossibility of distin- 
guishing, prior to operation, a kidney stone from cancer or tuberculosis 
of the kidney, and from essential renal hsematuria, has been generally 
recognized ; so expert a surgeon as Henry Morris has incised the kidney 
over forty times for differential diagnosis without finding the calculus 
whose existence seemed indicated by the symptoms. 

» Annals of Surgery, August, 1899. « Centralbl. f. Chirurgie, 1899, No. 27. 

• British Medical Journal, 1897, p. 1075. 
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Alsberg^ reports the case of a man who had suflfered pain in the region 
of the right kidney for ten years, bnt had never had renal colic nor hem- 
orrhages ; physical examination was negative, and the urine normal to 
chemical and microscopical tests. The Rontgen ray showed two calculi, 
which were removed by nephrotomy. Taylor* made a nephrotomy for 
suspected stone, but found none. A week later the X-ray showed a 
distinct shadow in the upper part of the kidney ; whereupon the wound 
was reopened, the twelfth rib resected, and a stone weighing half an 
ounce discovered in a cyst-like cavity and removed. In Morton's^ case 
symptoms of renal calculi were followed by the spontaneous passage of 
a stone. The X-ray showed remaining in the kidney a second calculus, 
which upon removal was found to be composed of oxalates, and to meas- 
ure three-quarters by one-half inch. In each of Abbe's cases the stone 
was small and more or less completely encysted ; that of the second case 
was, indeed, so thoroughly surrounded by renal tissue that he would have 
assumed its absence and abandoned the search had he not had the posi- 
tive evidence of its presence in the radiograph. 

It is evident, therefore, that an X-ray exploration should be made in 
every case of suspected renal calculus, since the pictures thus secured 
may enable the operator to detect and remove calculi that escape digital 
exploration of the renal pelvis, as in Taylor's and Abbe's cases above 
mentioned ; and there are many cases, some recorded, in which the oper- 
ator has removed only a part of the calculi present, those remaining 
being discovered by a subsequent operation. Indeed, we may go a step 
further, and advise that a radiograph be taken prior to any exploration of 
the kidney, even when some morbid condition of that organ, other than 
calculus, is recognized by physical examination ; for renal calculus is a 
not infrequent complication of pyonephrosis, tuberculosis, and tumor of 
the kidney, and has been overlooked in the presence of the latter condi- 
tions. Thus, Ransohoflf,* exploring a kidney, found extensive malignant 
disease ; the autopsy showed also a large undetected calculus. Moreover, 
caution dictates the radiography of both kidneys prior to operation, since 
calculi and advanced destruction of a kidney may exist with symptoms 
slighter than those which attract attention to its fellow. 

Ureteral Oalculus. The detection of calculi in the ureter is sur- 
rounded with all the difficulties pertaining to renal calculi and with some 
others arising from the anatomical relations of the ureter. While pal- 
pation of this tube from end to end has been repeatedly practised, it is 
possible only through an incision of such extent as to make the operation 
severe as a merely diagnostic measure ; the same objection applies to the 

^ Miinchener medicinische Wochenschrift, 1898, No. 51. 
^ British Medical Journal, 1898, p. 1126. 

» Lancet, 1898, p. 1354. ♦ Loc. cit. 

9 



130 OENITO-UBINART DISEASES IN THE MALE, AND SYPHILIS. 

sounding of the ureter from the renal pelvis. Catheterism of the ureter 
from the bladder is a valuable but not universally practicable means of 
search for ureteral calculi. 

Herein lies a broad field 'for the diagnostic aid of the Bontgen 
ray ; but as yet only limited success has attended the efforts to explore 
this territory. The obvious reason is that the pelvic bones prevent the 
transmission of the rays through the body enclosing the lower part of 
the ureter, in which part calculi commonly lodge. Thus Doyen^ detected 
by means of the X-ray a stone in the ureter near the pelvis, but failed 
to discover by the same means three other calculi located in the lower 
portion of this canal, though these were detected by the ureteral sound 
and extracted. It has been suggested that the entire pelvic portions of 
the ureters can be pictured by radiography if small elongated plates 
covered with water-proof material be introduced into the rectum, and so 
inclined as to present the proper angle to the course of the rays proceed- 
ing through the ureter. I am not aware that the practicability of this 
suggestion has been demonstrated on the living subject. 

Vesical Oalculi. Though the detection of bladder stones is generally 
practicable by the sound or cystoscope, yet some encysted calculi elude 
both these instnmients. The frequency with which vesical stones escape 
detection has been painfully emphasized in late years by the cases (mostly 
unreported) in which double castration has been performed for the relief 
of a cystitis ascribed to prostatic enlai^ement, but subsequently found 
to be caused by calculi. While the failure to detect the stones has been 
due in the majority of these cases to simple neglect to use the recognized 
means of diagnosis, yet there are instances, by no means rare, in which 
the sound has failed to find a calculus subsequently revealed to the 
exploring finger. Thus, Clarke^ reports twenty-seven cases of encysted 
calculi, twenty-one from his own experience, some of which could be 
found only after the finger had been introduced into the bladder (only 
one of these had been castrated). 

Prostatic Oalculi arrested the Bontgen rays in a case reported by 
Bird.^ He removed over 130 such concretions by the incision for lateral 
lithotomy without opening the bladder, having first located them by a 
radiogram, which is reproduced in his article. 

CATHETERISM OF THE URETERS. 

The collection of the urine direct from one kidney, thus preventing 
the admixture both of the urine from its fellow and of the products of 
the bladder, is a problem that has engaged the attention of many inves- 

1 Bulletin de PAcad. de MM., June 7, 1897. 

« British Medical Journal, 1898, p. 1141. » Ibid., 1898, No. 30. 
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tigators ; it has finally been solved for the f emale^ and in many cases for 
the male, by catheterism of the ureters. This was long ago accomplished 
in some cases in the female by Griinfeld with the endoscope ; and in 1880, 
Pawlik, by placing the patient in the knee-chest position and guiding the 
ureteral catheter by digital and ocular control in the vagina, succeeded 
in introducing the catheter into the ureter in many women. Neither of 
these methods, however, was practicable by the average imitator ; indeed, 
each frequently failed in the practised hands of its inventor. 

Kelly^ developed a method which has secured wide adoption in this 
country ; its essential features are the knee-chest position of the patient 
and the introduction of a large, open endoscope through the urethra, 
whereupon the bladder is partly distended by atmospheric pressure. The 
operator, reflecting a brilliant light through the endoscope, sees the interior 
of the bladder, and by the eye guides a fine catheter into the orifice of the 
ureter. This method has succeeded in the female only ; the attempt by 
Kelly and others to use it in the male has failed ; and it must be admitted 
that even experienced operators have sometimes failed to discover the 
ureteral orifices in the female also. While not universally applicable, 
it is, nevertheless, a valuable method, requiring no anaesthesia of the 
patient, no expensive instruments, nor extreme skill on the part of the 
operator. 

The cystoscope, long used in watching the flow of urine from the ure- 
ters, has in recent years been successfully fitted with an attachment for 
introducing a catheter by ocular guidance into these orifices. Catheter- 
izing cystoscopes have been devised by Casper, Nitze, Albarran, de 
Rocher, and Brenner, differing merely in details of construction. These 
instruments enable a practised hand to catheterize the ureter usually in the 
female, often in the male; it is a process requiring considerable practice 
by the operator, who must be prepared for failure in any given case. 
The catheter, once made to enter the ureter, can be usually passed upward 
to the kidney itself. 

Some of the advantages of catheterism of the ureter and of the renal 
pelvis are sufficiently obvious : by this measure — and by no other — ^the 
operator positively knows that the urine flowing from the catheter con- 
tains no elements from the other kidney or from the bladder ; he can thus 
fairly determine the functionating capacity of each kidney and the pres- 
ence or absence of functional change in it. But the resources of the 
procedure are not exhausted here ; for strictures of the ureter have been 
detected and dilated ; calculi in the ureter and in the renal pelvis discov- 
ered ; pyelitis treated by irrigation and drainage ; the fluid of hydrone- 
phrosis and pyonephrosis drained off. It must be admitted that some of 

^ Twentieth Century Practice, vol. i. 
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these are exceptional rather than routine procedures ; but merely because 
of the limitations in the skill of operators. 

The most promising of these procedures is the direct local treatment of 
the diseased kidney pelvis which has been carried out with especial suc- 
cess by the French school. Renal retentions have been repeatedly drained 
by the ureteral catheter, which has sometimes been retained for days ; 
Albarran reported to the French Association in 1898 six cases of hydro- 
nephrosis apparently cured in this way, and advises that this method be 
always tried. Irrigation of the infected mucous membrane of pyelitis 
has been followed by distinct improvement, even positive cure, in many 
cases ; in short, the many advantages of vesical catheterism have been 
extended to the upper urinary channels. 

Calculi in the ureter and pelvis have been repeatedly detected by 
Casper, Albarran, Kelly and others, and an attempt made to facilitate 
their egress from the ureter by the injection into that canal of oil, with 
no striking success. 

The diagnosis of abdominal tumors has been advanced by the ureteral 
catheter. Casper^ records a case in which a supposed echinocoocus cyst 
of the liver disappeared when the renal pelvis was catheterized, and the 
fluid of a pyonephrosis escaped through the instrument; Pawlik and 
Albarran had similar experiences. Kelly^ uses the colicky pain in the 
lumbar region, pix)duced by a distention of the renal pelvis with injected 
fluid, as a means for locating the kidney, and narrates the following 
instance : An abdominal swelling was regarded by several consultants as 
a large floating kidney ; injection of water into the ureter caused pain, 
which the patient persistently referred not to the tumor but to the lum- 
bar region. The inference that the kidney occupied its normal position 
and not that of the tumor was confirmed by laparotomy, which revealed 
the tumor as a distended gall-bladder. 

The withdrawal of urine directly from the renal pelvis has corroborated 
the conclusion, based upon certain nephrectomies for renal hsematuria, 
that nephritis may be unilateral, one kidney furnishing albuminous urine 
containing casts, while that from its fellow is normal. It has also estab- 
lished the correctness of Guyon's teaching as to renal retentions — ^the 
decrease in the solid constituents of the urine in the upper passages fol- 
lowing obstruction to urinary exit through the lower channels, such as 
prostatic enlargement. Casper claims to have found tubercle bacilli in 
urine drawn from the renal pelvis when none were discoverable in the 
bladder urine, explaining the paradox by the scattering of the bacilli 
through a larger bulk of urine in the bladder (perhaps a better reason is 

* British Medical Journal, 1898, p. 1413. 

* Bulletin of Johns Hopkinfi Hospital, June, 1899. 
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the morphological change which the bacilli may undergo in acid urine, 
as noted by Coplin^), 

The objections to the practice of ureteral catheterism are two : the 
danger of carrying infection to the upper urinary passages and the pos- 
sibility of injuring the ureter. Experience has shown that these theo- 
retical dangers are in practice avoidable ; they are indeed comparable 
to similar objections that might be urged against the ordinary catheter- 
ism of the bladder. We well know that the healthy bladder cannot be 
septically infected by an unclean instrument ; yet since it is the diseased 
rather than the healthy ureter which needs catheterizing, the same aseptic 
care and gentle manipulation which have become routine measures in in- 
strumentation of the bladder should be and are practised in catheterism 
of the ureters. Casper and Albarran report hundreds of cases in which 
this measure has been executed without appreciable damage of any kind ; 
many of them were pyelonephritis treated by irrigation and drainage, 
with cure or improvement in most. Pasteau* has seen only one infection 
in 140 cases, mostly out-patients ; Keynes* has allowed the ureteral cath- 
eter to remain in position three days without infection. Yet the possi- 
bility of infection of the upper urinary tract, when due precautions are 
neglected, cannot be denied, and careful efforts at asepsis, gentleness of 
manipulation, and the avoidance of instrumentation in cases where tuber- 
culosis or acute septic infection of the bladder is known to exist, are 
principles not to be violated. 

Catheterism of the ureters is evidently a most valuable advance in the 
diagnosis, and probably in the treatment of disease of the renal pelves 
and ureters ; its exact limitations are yet to be determined. 

Isolation of the Secretions of the Respective Kidneys, often 
attempted before the practice of ureteral catheterism, has been recently 
again essayed by Neumann* and Harris.* Each attempts to prevent the 
admixture of the two urines by constructing a longitudinal partition in 
the bladder, thus dividing this organ into two cavities, each of which 
contains the orifice of a ureter. Neumann^s instrument contains a parti- 
tion piece which is protruded into the vesical cavity and pressed firmly 
against the posterior surface of the pubes by a finger introduced into the 
vagina — for it is designed for females only. 

Harris' instrument seems to be an elaboration of this idea ; his tube 
is a pair of catheters connected by a longitudinal hinge which permits 
the rotation of each beak, when in the bladder, toward one of the ureters. 
The partition between the two subdivisions of the bladder is made entirely 

* Journal of Cutaneous and Geni to-Urinary Diseases, December, 1898. 

* Proceedings of French Urological Assn., 1898. » Ibid. 

* Deutsche med. Wochenschrift, 1897, No. 43. * Medicine, April, 1898. 
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by elevating the floor of this viscus by means of a lever introduced into 
the vagina of the female and the rectum of the male. 

Neumann^s instrument does not seem to have been generally used ; 
Harris' has been extensively tried in this country, and the limitations 
theoretically evident have been demonstrated in practice. Two serious 
defects are obvious : each of the catheters drains half the bladder as well 
as one kidney, and the flow from it must include any pus, blood, bacteria, 
etc., that may be furnished by the vesical lining, since the bladder mucous 
membrane is not abolished but merely corrugated when this viscus is 
empty. Again, the partition wall made by lifting the bladder floor may 
well be defective through firmness of the trigonum, pockets and diver- 
ticula, enlargement of the prostate, etc., and the instrument affords no 
means for determining whether the partition is water-tight. 

These theoretical criticisms have been realized in practice by different 
observers. At a meeting of the Grenito-urinary Section of the New York 
Academy of Medicine, at which Harris discussed his instrument, Sondem^ 
and Ellsberg^ narrated experiences showing the fallacy of conclusions 
based on the use of this instrument. In one case of suspected right pye- 
litis the instrument furnished purulent urine without tubercle bacilli from 
the right side ; clear urine containing such bacilli from the left side. The 
Kelly catheter gave clear urine without tubercle bacilli from the left side ; 
the cystoscope showed a tuberculous ulcer of the bladder near the left 
ureter. Used in an elderly woman, the Harris catheter gave fragments 
of cancerous tissue from one side ; the Kelly catheter furnished normal 
urine from each side ; the cystoscope showed epithelioma of the bladder. 
A third case was a young man whose left kidney had been removed for 
suppuration about a year before ; two months after operation the urine 
again became cloudy. The Harris instrument, at each of three sittings, 
furnished nearly equal quantities of urine from the two sides, escaping 
synchronously and intermittently from both catheters ; that from the 
left (nephrectomized) side contained albumin, pus, urea, and uric acid, 
though the kidney had been completely removed. 

Johnson,^ using the Harris instrument on a female patient, obtained 
thick pus from the left side, and from the right ^^ urine very slightly 
clouded, containing a small amount of albumin and a moderate number 
of pus and epithelial cells.'' The left kidney was removed — calculous 
pyonephrosis ; after recovery the urine was normal. Johnson concludes 
that the urine from the healthy kidney flowing through the Harris 
instrument was " slightly contaminated from the other side] of the 
bladder." 

* Journal of Cutaneous and Genito-Urinary DiseaBes, May, 1899. ' Ibid. 

' Annals of Surgery, 1^99, p. 328. 
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It would seem, therefore, that the Harris instrument (and Neumann's 
is probably no more trustworthy) cannot be relied upon, even in females ; 
its findings should bt* compared with and corrected by those of the cyst- 
oscope and ureteral catheter ; to these instruments it can be at best a 
supplement, but it is not a substitute for either. The ease with which it 
can be used by an inexperienced hand renders its lack of precision the more 
serious. 

DISEASES OF THE BLADDER. 

The extreme value of the cystosoope in the diagnosis of bladder and 
kidney diseases seems as yet scarcely apj)reciated by physicians in gen- 
eral, though the detection of ulcers, tumors, concealed calculi, etc., is 
often impossible in any other way except by cystotomy ; and these mor- 
bid conditions constitute quite a large percentage of the cases that are 
blindly treated as " cystitis." This term designates a bacterial affection 
which is always a secondary, not a primary, disease ; a symptom, not an 
entity. The factor preceding and underlying cystitis, which makes bac- 
terial infection possible, often remains undiscovered until the cystoscope 
is used. 

Oystitis. The etiology of bladder infections has been extensively 
studied by the French school, with results already reviewed (see Pyo- 
genic Infections) ; and our most efficient agent against them — after the 
removal of the cause — has come into use under the name urotropin, 
discussed in the same section. 

Treatment. For irrigations of the chronically inflamed bladder 
and prostate, clinical evidence seems to favor the following in weak 
solutions : Potassium permanganate against the colon bacillus ; corrosive 
sublimate against the staphylococcus, streptococcus, tj^hoid and tubercle 
bacilli; zinc chloride against the tubercle bacillus; copper sulphate 
against the gonococcus ; silver nitrate against all except the tubercle 
bacillus (which infection is aggravated by it). The French school favors 
also 5 per cent, iodoform emulsion in oil of vaseline ; they inject two. or 
three ounces of this, leave it in the bladder, and instruct the patient 
thereafter to watch during urination and stop when the oil begins to 
appear. Since the oil floats upon the urine in the bladder, the observance 
of this injunction would keep the bladder more or. less continuously 
bathed in this emulsion — a " permanent iodoform dressing of the blad- 
der," as Bazy calls it. The injection is renewed every few days ; the 
addition of guaiacol, 1 to 3 per cent., is advised by Pousson, especially 
in tuberculous cystitis. 

Drainage of the Bladder by the Retained Catheter is a 
most valuable and often n^lected means for reducing subacute and 
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chronic cystitis. The instrument should be a red-rubber catheter, and 
should be removed at least once, better twice, daily for cleansing ; at 
each removal the urethra should be thoroughly irrigated, as a protection 
against infection. This measure is especially valuable in the cystitis of 
prostatic enlargement. 

Various writers have called attention to the fact that the cystitis so 
frequent after pelvic operations and confinement is due not to the use of 
unclean catheters, but to the injury to blood and nerve-supply of the 
bladder, whereby resistance to bacterial invasion of the tissues is dimin- 
ished. 

Bleeding from the bladder, when the cause cannot be removed, is 
treated by injections of weak solutions of silver nitrate, or of the antipyrin 
and tannic acid mixture (equal parts) recommended by Park. Gelatin 
solutions, the subcutaneous injection of which has often coagulated the 
blood in aneurismal sacs, failed entirely to arrest the bleeding from a 
bladder tumor in four cases.^ 

Bladder Tumors. Some suggestion as to the etiology of connective 
tissue tumors of the bladder is offered in the observation by Leichten- 
stein and Posner,* that such tumors, resembling sarcoma in gross and 
microscopical appearances, have been repeatedly observed in workers in 
aniline factories ; the workmen so afflicted have long inhaled the vapors 
of toluidin, naphtylamin, and nitrobenzol. One such sufferer recovered 
by abandoning his work ; another was operated on by Bardenheuer, who 
found a great thickening of the connective tissue in the bladder, sug- 
gesting sarcoma. The spontaneous recovery in one case and the absence 
of metastases (upon autopsy) in the operated case indicate a lack of the 
usual malignancy of clinical sarcomata. Huldschiner* reported experi- 
mental feeding of rabbits with the aniline derivatives, with the produc- 
tion of similar growths in the bladder ; in one animal pronounced oxaluria 
was observed during the experiment, suggesting the hypothesis that the 
aniline derivatives administered — known to be deoxidizing agents out- 
side of the body — interfere with normal oxidation processes in the living 
animal, and thereby cause the production of oxalic instead of carbonic 
acid in the tissues, and that oxalic acid is the immediate cause of the 
sarcoma-like hypertrophy. 

A curiosity among bladder tumors in temperate climates was met by 
Curtis* in a young man who had suffered for six years from haematuria. 
The cystoscope having revealed tumors, Curtis removed them through a 
suprapubic incision and found them to enclose eggs of the distoma haema- 
tobium. 



^ Annales d. Mai. d. Organe Qenito-Urinaire, August, 

» Berliner klin. Wochenschrift, 1898, No. 45. 

' Ibid. * British Medical Journal, October, 1897. 
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Extirpation and Resection of the Bladder. Since Gluck, in 1881, 
showed the feasibility of removing the bladder from dogs, various sur- 
geons have performed this operation for malignant and tuberculous dis- 
ease in the human subject. WendeP collected ten cases, of which six 
died within a few days ; six successful cases have been reported since the 
publication of his article. 

Of 57 resections of the bladder collected by Wendel, 14 died of the 
operation, 14 of recurrence, while 21 were known to be well for periods 
ranging from two months to five years. Fuller* reports a case of resec- 
tion of the bladder and removal of the prostate for sarcoma, which is. 
noteworthy because of the recovery of good vesical function ; the patient 
died eleven months later from recurrence. 

Hernia of the Bladder occurring in all directions is described in the 
180 cases collected by Brunner.^ It is found three times oftener in men 
than in women, usually in middle or advanced life ; it is most frequently 
inguinal in men and crural in women ; there is naturally a proneness to 
calculus formation in the extruded portion of the bladder. Of 81 such 
cases in which the bladder was injured during operations for intestinal 
hernia, etc., 21 died, at least 12 of them in consequence of the bladder 
injury, 

Vesico-intestinal Fistnlse are discussed by Chavannez,^ who collects 
95 cases from the literature. In 18 of these operative attempts to 
close the fistula were made ; those by laparotomy failed ; of 1 1 cases 
operated on by colotomy 9 died ; 1 case of suture from the bladder was 
partly successful, while three sutures from the rectum were entirely 
successful. 

Exstrophy of the Bladder has been the object of recent tentative 
operations, of which Maydl's has gained the most favor, having been 
successfully performed in twenty cases. The essential feature of this 
method is the transplantation of the trigonum, carrying the ureteral 
orifices into the colon, the rest of the exstrophied bladder being excised 
and the abdominal and pelvic hiatus closed. Rutkowski* has success- 
fully operated on one case, a twelve-year-old boy, by a new method ; he 
used a piece of the intestinal wall as a substitute for the missing anterior 
segment of the bladder, and closed the abdominal wall over the com- 
pleted bladder. The lack of a vesical sphincter compelled the use of a 
pressure pad, which enabled the boy, eight weeks after the operation, to 
retain nearly an ounce of urine. 

^ Beitrage z. klin. Chinirgie, Band zxii. 

' Joarnal of Cutaneous and Genito-Urinary Diseases, 1898, p. 581. 

' Deutsche Zeitschr. f. Chirurgie, Band zlyli., Heft 2 and 3. 

* Annales d. Mai. d. Organe Genito-Urinaire, November, 1897, to February, 1898. 

* Centralbl. f. Chirurgie, 1899, No. 16. 
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Walsham* critically examines the entire subject of bladder exstrophy 
in connection with the report of a successful case. 

The proper disposition of the ureters is a serious problem in cases of 
bladder exstrophy, bladder extirpation, and ureteral fistida following 
hysterectomy, etc. The difficulties to be avoided are stricture of the 
new ureteral orifices and ascending septic infection. Vassilieffs method 
after extirpation — sewing the ureteral ends into the skin — ^fairly pre- 
vents these dangers, but submits the patient to obvious miseries. Trans- 
plantation of the ureters into the rectum is suggested as the least unnat- 
ural disposition of them, both by the natural structure of birds and by 
this congenital malformation in Richardson's case, a seventeen-year-old 
youth, who had perfect urinary functions. Moreover, since the rectum 
is usually empty, it may, and in several cases has, acted as well as a 
bladder, the urine being independently voided several times daily, while 
the feces, collecting in the sigmoid flexure, have been expelled at the 
usual intervals. Yet various considerations, largely anatomical, have 
induced surgeons to prefer transplantation into the sigmoid or descending 
colon ; the preservation of the entire trigonum, when this is available, 
has the great advantage of maintaining the natural ureteral orifices — the 
best poasible protection against both stricture and infection. In cases 
where a functionating bladder exists, as in ureteral fistulsB following 
laparotomy or hysterectomy, Witzel's^ plan of introducing the upper 
segment through the badder wall remains the best procedure. 

Rupture of the Bladder. M itchelP reports a case of extraperitoneal 
rupture with fracture of the pelvis ; after suture of the bladder the woman 
was placed in a warm bath (100° F.) almost continuously for forty days, 
with excellent recovery. He collects 90 cases of rupture of the bladder 
complicated with fracture of the pelvis. 

Calculi. The exact field of litholapaxy is still the subject of discus- 
sion, the prolonged anaesthesia and tendency to recurrence constituting 
the essential arguments against it. The friends of the operation deny 
that especial tendency to recurrence pertains to the operation itself, 
ascribing it in practice to lack of experience and skill of the operator. 
This criticism can hardly apply to such surgeons as Guyon and R. Har- 
rison, however ; yet the latter* reports 101 litholapaxies, with 6 deaths 
and 23 recurrences (24 per cent.). He advises that the bladder be 
washed frequently for weeks after the operation, for the removal of 
particles that may originally have escaped the evacuator. Albarran 
admits that the operator can never be sure of complete evacuation unless 
the bladder be inspected for fragments through the cystoscope. He, too, 
advises repeated washings of the bladder subsequent to operation. 

* Practitioner, 1899, p. 151. ^ Centralbl. f. Gynakologie, 1896, No. 11. 

» Annals of Surgery, 1898, p. 151. * Lancet, November 12, 1898. 
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Guyon^s teaching is undoubtedly correct, that recurrence is indepen- 
dent of the operator when chronic inflammation or imperfect evacuation 
of the bladder persists. In such cases, including many prostatics, 
repeated evacuations with the aspirator at short intervals should be 
practised. Guiard mentions such a case in which litholapaxy was made 
five times in eighteen months by Guyon ; afterward Guiard aspirated 
every five or six weeks for eight or nine years, usually extracting minute 
phosphatic concretions. 

Chismore,* whose evacuating lithotrite is favorably known, describes 
an attachment which greatly increases the crushing power of the litho- 
trite, and relates that with this he easily broke a large stone which Har- 
rison had been compelled to remove by incision because unable to cnish 
it with the usual instruments. 

Cystotomy. Dandridge,^ in an able article, discusses the relative 
merits and disadvantages of suprapubic and perineal incisions for all 
purposes. Clarke* recalls attention to the frequency of encysted 
vesical calculi, having found twenty-one in his OM'^n practice. The 
one constant symptom is cystitis; this is sometimes so improved by 
treatment that the stone remains unsuspected. His routine practice 
is to make a digital exploration of the bladder when medical treatment 
fails. 

For the suprapubic operation the dangerous rectal bag of Petersen h^s 
been generally supplanted by the Trendelenburg position. Distention 
of the bladder with air, instead of water, has obvious advantages that will 
doubtless lead to its general adoption. The alleged danger of forcing 
air into the ureters, renal pelves, and veins, with consequent air embolism, 
asserted by Lewin and Goldschmidt,* has been abundantly dispelled by 
clinical as well as by experimental evidence. Lewis* distended the bladder 
of a dog with air, and then compressed it manually until it burst, with- 
out forcing air into the ureters ; then introducing a canula into a ureter, 
he distended the renal pelvis to the utmost without observing the entrance 
of air into the veins or otherwise disturbing the dog's circulation. He 
recalls the negative results of Hare's® efforts to induce fatal embolism 
by injecting 20 c.c. of air directly into the left jugular vein of a dog, 
and finally produces the clinical testimony of several experienced sur- 
geons to the harmlessness of air-distention of the bladder. Lewis' 
article should effectually dispel the ill-grounded belief in the danger of 
this valuable method. 

^ Journal of Cutaneous and Genito-Urinary Diseases, October, 1898. 
« Annals of Surgery, July, 1899. ■ Loc. cit. 

* Deutsche med. Wochenschrifl, 1897, No. 38. 
5 New York Medical Record, March 25, 1899. 

* Therapeutic Gazette, September 16, 1889. 
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Sterilization of Catheters. Many agents and methods have been 
recommended on rather insufficient grounds for this purpose — 3 per cent, 
formalin in glycerin, 1 per cent, sublimate in equal parts of glycerin and 
water, etc. While no difficulty is experienced with metal and rubber 
catheters, which can be heated and boiled, the sterilization of the semi- 
rigid gum catheters is still an unsolved problem. NicoU,^ as the result 
of an elaborate bacteriological study of this subject, offers the following 
excellent rules for practice : 

Use red-rubber catheters by preference ; these can be sterilized like 
metallic instruments, by boiling or by chemical antiseptics. 

When stiff gum or varnished catheters must be used, destroy tliem if 
the urine be very septic ; otherwise wash carefully with soap and water 
and with an antiseptic solution, and then steam them ; those which 
survive this treatment — and they are few — may be retained. It is 
practically impossible to sterilize gum and varnished catheters without 
destroying the coating or the material. 

UBETHBAL STRICTURE. 

Resection of the urethra for extensive cicatricial stricture has been 
attended with gratifying success. Tuttle,* in connection with the report 
of a case in which he had successfully resected the perineal urethra for 
complete closure, refers to eighteen cases in the literature in which the 
excised portions have measured 3.5 to 4.5 cm. in length. Wagner* re- 
lates that Mikulicz has during the past ten years repeatedly excised 
portions of the urethra 2 to 4 cm. long. 

Nogues* reports the following case : The patient when seven years old 
sustained a rupture of the urethra, with subsequent perineal stricture ; 
between 1888 and 1891 he submitted to internal urethrotomy three times 
and to external urethrotomy once, recontraction promptly following each 
operation. In 1891, Guyon resected the floor of the urethra (the upper 
wall being intact) and sutured without drainage, securing primary union. 
The canal was kept open to 44 beniqu6 till 1897, when the patient dis- 
appeared ; fourteen months later he returned with the urethra contracted 
to 14 beniqu^, but it was easily dilated. 

Tilden Brown* reports a case in which the patient had been compelled 
to wear a silver catheter continuously for twenty-four years to prevent 
the contraction of a dense stricture. Brown made a plastic resection of 
the urethra, restoring the full calibre, which was maintained without 
the use of instruments at the time of the report, ten months later. 

' Annals of Surgery, June, 1899. 

' Journal of Cutaneous and Genito-Urinary Diseases, June, 1899. 

» Centralbl. f. Chirurgie, 1898, No. 30. 

* Annales d. Mai. d. Organe Genito-Urinaire, 1899, p. 166. 

* Journal of Cutaneous and Genito-Urinary Diseases, April, 1899. 
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Treatment. Two therapeutic innovations have materially advanced 
the medical treatment of chronic prostatitis and prostatic enlargement •' 
urotropin and massage of the prostate. 

Urotropin is directly valuable merely in arresting the growth of 
bacteria in the prostatic follicles and the bladder ; but by so doing it 
indirectly arrests also the reactive inflammation, reduces oedema, and to 
that extent restores the dilatability of the vesical sphincter. Certain of 
these cases are greatly improved by it ; the cystitis subsides, difficulty in 
urination is lessened, residual urine decreased, and a decided reduction 
in the size of the pi'ostate, due to subsidence of the inflammatory swell- 
ing, is noted. The effects of this drug are in such cases more prompt, 
pronounced, and lasting than have been obtained, in my observation, by 
any other medicinal measures, local or internal. 

Massage or Milking of the Prostate is another measure of great 
value in chronic prostatitis and in the early stage of prostatic enlarge- 
ment, for it empties the distended follicles and utricle of their purulent 
contents, and thus diminishes the vesical irritation and the inflammatory 
swelling of the prostate. It is of little or no value in the sclerotic stage 
of connective tissue excess. 

Operative Treatment. The last five years have been prolific of 
operative attempts to relieve the sufferings secondary to prostatic enlarge- 
ment. The standard operationg; of the previous decade, bladder drainage 
and prostatectomy, having left much to be desired, new operations have 
been cordially welcomed and promptly tried. The chief of these have 
been double castration, double vasectomy, and Freudenberg's modifica- 
tion of Bottini's operation. 

Since 1893, when Ramm in two cases executed, and White indepen- 
dently suggested, double castration as a means for securing atrophy of the 
enlarged prostate, this operation has been extensively practised. Though, 
as was to be expected, the simple technique favored promiscuous and 
ill-advised operating, and though castration was performed for bladder 
disease subsequently found to result from vesical calculus, etc., yet gen- 
eral experience has now established the anatomical effects and clinical 
value of the operation ; it produces an atrophy of the glandular tissue 
and decrease of blood-supply in the prostate. In certain cases a symp- 
tomatic cure with decided decrease in the size of the prostate has 
resulted ; in others improvement in symptoms without decided effect 
upon the volume of the prostate ; while in still others no appreciable 
permanent effect upon either has followed. The natural aversion to loss 
of the testicles, even when merely " anatomical omaments,^^ led to the 



142 QENITO-URINARY DISEASES IN THE MALE, AND SYPHILIS. 

substitution by Harrison of the excision of a portion of each vas deferens 
— an operation practically free from all the objections to double castra- 
tion, including the mortality and need for general ansesthesia. 

The failure of both these operations on the sexual organs to relieve 
many patients stimulated the revival of a procedure for which Bottini 
claimed good results twenty-five years ago, but which had never been 
generally adopted. The charms of this operation to the average patient 
— ^freedom from cutting and from general anaesthesia — ^favored the rapid 
accumulation of experience with this method also. 

The history of the average sufferer from prostatic enlargement pre- 
sents great extremes in the severity of the bladder symptoms, extremes 
which are apt to succeed one another in the course of consecutive weeks. 
A prostatic who has had no symptom beyond slightly increased frequency 
of urination may suddenly, after hearty eating or drinking, chilling, etc., 
experience complete retention ; and if the catheter be used intelligently, 
he may in a few days regain his former state and enjoy it for many 
months without further assistance. Cases of this kind, known to every 
surgeon of experience, are recalled by H^resco* in relating the history 
of a patient recently admitted to the Necker Hospital. Ten years before, 
when sixty-four years old, this man had suffered an acute complete reten- 
tion of urine ; after ten days^ treatment with the catheter his vesical func- 
tion was practically restored, no catheter or nocturnal urination being 
required. Ten years later (at seventy-four years) complete retention 
again occurred, at which time he came under H^resco^s care ; after eight 
days' treatment with a catheter he regained the power of urination, and 
his urine remained clear. The records of the Necker Hospital contain 
the history of seven similar cases, in which the intervals between such 
attacks ranged from four- to eleven years. Such cases would have been, 
as H^resco aptly remarks, brilliant cures for any operative method that 
might have been employed on them ; yet the records of double castra- 
tion, vasectomy, and the Bottini operation include cases plainly belonging 
in this category — submitted to operation by enthusiasm unmixed with 
experience. 

There is another large class of prostatics who suffer at intervals from 
cystitis and who secure relief for long periods through the internal use 
of urotropin, or the irrigation of the bladder neck with weak solutions 
of silver nitrate, or by drainage through the retained catheter. During 
the attacks the symptoms may be quite severe, yet in a few days they 
entirely disappear. Grenouille presented to the last meeting of the 
French Urological Association eighteen temperature charts from Guyon's 
service, showing the curative effects of the retained catheter in acute 

^ Annales d. MaL d. Organe Genito-Urinaire, 1899, p. 154. 
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infections of this kind. Yet many such cases also figure among the 
triumphant cures of the three methods under discussion. 

The primary lesion in cases of enlarged prostate is obstruction to 
urination either by tumor formation^ elevation of the vesical outlet, or 
fibroid degeneration of the vesical sphincter, or by a combination of these. 
The secondary factor which causes the acute symptoms is bacterial infec- 
tion of the prostatic glands, with the reactive inflammation ; from this 
latter results an oedematous swelling of the entire prostate, including the 
vesical sphincter, with consequent impairment of the dilatability of the 
vesical outlet. Naturally, any agent which will arrest the bacterial infec- 
tion and consequent oedema — ^whether urotropin, lavage, retained cath- 
eter, cautery of the prostatic follicles or other operation — ^will relieve the 
acute symptoms, reduce the apparent size of the prostate, and diminish 
the urinary impediment without removing the underlying cause, the per- 
sistence of which must render subsequent infections probable, and the 
label " cured '^ absurd. Such a patient can be called cured only when, 
in addition to the abolition of infection, there is complete evacuation of 
the bladder, shown by the entire absence of residual urine ; and unless 
the sclerosis of the prostate is permanently arrested, the cure is even 
then to be considered merely tentative. 

These considerations exclude from discussion many of the cases 
reported, and hence invalidate the deductions that might be drawn 
from these reports as to the value of these operations ; for many evi- 
dently needed no operation, in many others the residual urine is not 
mentioned, and others still are reported a few weeks after operation. 

The available material seems to me to justify the following conclusions : 

1 . Castration regularly causes, primarily, oligsemia of the prostate and 
atrophy of the glandular elements ; the effect on the muscular portion is 
variable, while the connective tissue seems to be generally uninfluenced. 
The secondary effects are abolition of existing bacterial infections (which 
is doubtless permanent, because the glands are destroyed) and such 
decrease in the size of the organ as must follow the reduced blood- 
supply, arrest of inflammation, and atrophy of epithelium. 

The clinical results vary according to the degree of restoration of 
complete vesical evacuation ; and this naturally depends upon (a) the 
removal of impediments to the exit of urine and (6) the integrity of the 
vesical musculature. If there be an excess of connective tissue in the 
prostate and consequent persistence of the urinary impediments, or if, 
though these be removed, the bladder muscles are so impaired that com- 
plete evacuation is impossible — ^in either case bacterial infection of the 
bladder and symptoms of cystitis persist. Residual urine always threat- 
ens cystitis in spite of prostatic atrophy. 

In another class of cases the prostatic hypertrophy consists largely of 
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connective tissue which has invaded the vesical sphincter ; hence the pros- 
tate is not materially reduced nor the power of urination restored by 
castration ; residual urine and bacterial infection may persist undimin- 
ished. The case of Freudenberg, which did much to resurrect the Bot- 
tini operation, seems to have been one of this class; for castration 
performed three years before had not restored the patient's ability to 
urinate without the use of the catheter, while after the Bottini operation 
(which doubtless ploughed a furrow through the fibroid sphincter) he 
dispensed with the catheter. This fibroid condition of the vesical sphinc- 
ter is an important factor in many cas^ of prostatic enlargement ; that 
it may exist and provoke cystitis without any enlargement of the pros- 
tate is shown by the observations of Post and myself,' and the more 
recent case of Fuller.* 

2. Double vasectomy^ which has no apparent relation to the prostate, 
has produced most diverse effects upon that organ, varying from com- 
plete atrophy to complete absence of anatomical change. The explana- 
tion of this diversity of results seems to be furnished by the work of 
Albarran and Motz,^ who found that in animals gradual atrophy of the 
testicles as well as of the prostate follows resection of the other elements 
of the spermatic cord, excluding the vas deferens, artery, and two or 
three veins. This procedure, which they call angioneurectomy, they have 
practised upon six human subjects of prostatic hypertrophy, who exhib- 
ited subsequent atrophy of the prostate and testicles. Their work sug- 
gests the possibility that the effect upon the prostate attributed to vasec- 
tomy is really due to the resection of elements of the cord other than 
the vas, and that the diversity of clinical results following vasectomy 
is to be explained by the variations in the anatomical elements injured 
during the operation. Indeed, Przemalski* decided by experiment on 
animals that atrophy of the prostate is induced by resection of Cooper's 
nerves (nervi spermatici intemi), which accompany the artery of the cord. 

The clinical results of vasectomy have varied as widely as have its 
effects on the prostate. It is, however, the general experience of sur- 
geons that while the results of castration are permanent, the favorable 
effects of vasectomy (when these are observed) are often transient, and 
are apparently due merely to a relief of prostatic congestion ; the 
patient's improvement, which may be decided for a few weeks or months, 
may entirely disappear within a year after operation. On the other 
hand, the six cases of Albarran's angioneurectomy experienced a relief 
that had lasted a year at the time of report. 

' Morrow's System of Genito-Urinary Diseases, 1893, p. 357. 

• American Journal of the Medical Sciences, October, 1897. 
' Annalesd. Mai. d. Organe Genito-Urinaire, March, 1898. 

* M^. Modeme, 1897, No. 73. 
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The records of published cases of operation on the sexual organs for 
the relief of enlarged prostate are in part as follows : Kohler collects 
167 vasectomies, resulting in 36 cures, 15 improvements, 3 deaths, while 
113 remained unimproved. Mikulicz made 44 vasectomies ; in 10 there 
was a decrease in the size of the prostate; in these and in 17 others 
decided improvement in symptoms ; in 7 no improvement, and 10 died ; 
the improvement was, however, generally transient. The same surgeon 
made 50 double castrations, of which 9 died, 1. became insane, and 29 
were improved, with a decrease in size of the prostate ; 3 cases in 
which vasectomy had failed were submitted to castration, which were also 
unsuccessful. Englisch* collected 270 cases of operation on the sexual 
organs : 154 double castrations, of which 42 were cured, 73 improved, 14 
useless, and 25 died. Of 116 double vasectomies, 25 were cured, 62 
improved, 22 useless, and 7 died. To the French Association, Lombeau, 
in 1898, reported 21 cases in which double vasectomy had produced no 
appreciable effect whatever, though the patients were observed for periods 
of three to seventeen months thereafter. Nicolich* reported 27 double 
vasectomies, with 8 cures — i. e.y emptj'^ing the bladder completely — 14 
improvements, and 5 failures. Desnos' observed poor results after vasec- 
tomy ; in one case it had been followed by complete retention and per- 
manent dependence upon the catheter. Steiner* made seven double 
castrations and one double vasectomy, all useless except one ; this man, 
seventy-one years old, had had urinary difficulties for seven years ; he 
also exhibited atrophy of the testicles, complete in one and almost com- 
plete in the other, both following double epididymitis when he was 
twelve years old. In this case double castration caused distinct de- 
crease of cystitis and improvement in urinary ability. 

These specimen reports from the literature fairly indicate the frequent 
failure of castration, and prove it in any given case a purely tentative 
procedure, made at the sacrifice of the testicles and at a not inconsider- 
able risk to life itself. The results of double vasectomy are decidedly 
less successful, though this operation is practically free from danger and 
is easily made without general ansesthesia. Albarran^s angioneurectomy 
seems to combine the success of castration with the safety of vasectomy ; 
his cases, though few in number, are convincing, because they had all 
received intelligent treatment with the catheter before the operation was 
performed. 

3. BoUinPs Operation, One of the earliest attempts to secure relief in 
cases of enlarged prostate was Mercier's operation, devised and practised 
over forty years ago, and soon after abandoned* It assumed that the 

* Wiener medicinische Wochenschrift, 1897. 

' Ibid. » Ibid. , 

* Centralbl. f. Erankheiten d. Ham. u. Sexuale Organ, 1898, p. 462. 
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cause of the patient's trouble was a " bar at the neck of the bladder," 
the division of which should remove the obstruction to the exit of urine. 
To effect the division of this bar Mercier used an instrument similar in 
general plan to the modem lithotrite, except that the male blade was 
armed with a cutting edge instead of a crushing surface. Twenty years 
later Bottini modified Mercier's instrument by substituting a cauterizing 
for a cutting edge, thereby reducing the danger of hemorrhage and sep- 
sis. Though Bottini exploited this modified Mercier operation twenty- 
five years ago, it secured no general recognition. Some three years ago 
it was resurrected by Freudenberg, in Berlin, who modified and improved 
the Bottini instrument and reported favorable results. A fair statement 
of the results claimed by various operators is furnished in the 127 cases 
collected by Frisch ;' of these 62 (49 per cent.) were reported cured, 34 
improved, 22 unimproved, and 9 (7 per cent.) died. Stockmann' reviews 
229 cases, of which 51.5 per cent, were reported cured, 26.2 per cent, 
improved, 13.9 per cent, unimproved, and 8.2 per cent. died. 

No surgeon who is familiar with the varied morbid conditions discov- 
ered upon digital examination of the prostate can expect an instrument 
introduced through the urethra, without digital or visual control, accu- 
rately to detect and remove these obstacles of such diverse nature, form, 
and locality. The Bottini operation can evidently make no pretence to 
curing — i, e., removing— enlargement of the prostate, as this has often 
been cured by castration and by prostatectomy. 

In practice, however, the patient may reasonably be considered cured 
who completely empties the bladder at each urination, even though the 
bulk of the enlarged prostate remains undiminished. A permanent low- 
level channel from the vesical cavity to the membranous urethra— even 
though it be but a canyon bordered by towering masses of prostatic tissue 
— ^may afford as complete a cure of vesical disease as the removal of 
these masses by prostatectomy or castration could secure. That the 
Bottini operation effects such a cure is the claim made by its advocates. 

A critical review of the cases reported shows that many belong in the 
categories to which I have already called attention — ^those that recover 
spontaneously or under simple treatment, including the intelligent use of 
the catheter — cases which are brilliant successes for any operation. Many 
of them, however, are entitled to recognition — cases in which the patient 
has had, in spite of judicious treatment, chronic retention and cystitis 
before operation, and complete unaided evacuation of the bladder there- 
after. In these cases the operator has succeeded in cauterizing a chan- 
nel through the obstruction to the exit of urine. Whether or not this 
channel will be permanent ; whether the further progress of the hyper- 

1 Wiener klin. Wochenschrift, 1898, No. 48. 

« Deutsche med. Wochenschrift, 1899, Noe. 1 and 2. 



DISEASES OF THE PROSTATE. 



147 



trophy may not diminish or even obliterate it, is a question which cannot 
yet be answered, since few of these cases are over two years old. 

The accompanying cut (Fig. 9), reproduced from the American Jour- 
nal of Surget'y and Gynecology, through the courtesy of the operator, 
Dr. Bransford Lewis, pictures a bladder and prostate removed sixty days 
after the Bottini opemtion had been performed (the patient dying of 
sepsis after a subsequent operation for hernia). Because of the patient's 



Fig. 9. 




A, interureteric fold ; b, middle lobe ; c, groove made by electro-incisor. 



feeble condition cmly one incision had been made in the prostate instead 
of three, as is recommended. This man had had no treatment prior to 
operation ; the residual urine (twenty-eight ounces on admission to the 
hospital) was reduced to two or three ounces a month after the operation, 
but was not entirely clear ; and the frequency of urination was corre- 
spondingly reduced from tliirty-five to seven or eight times in each 
twenty-four hours. This case shows that the Bottini operation may 
achieve marked success even under unfavorable conditions ; yet equally 
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successful results have often followed non-operative treatment; it is, 
moreover, evident that this case cannot be ranked among the cures, the 
residual urine being a constant menace of further trouble. One wonders 
how long the slight channel made by the incisor (described at the autopsy 
as large enough to admit a lead pencil) would have preserved its lumen 
against the encroachment of the growing prostatic tissue ; and it is evi- 
dent that the incisor, had it been guided by a finger in the bladder, must 
have made a more satisfactory channel. 

Relative Values of Castration, Vasectomy^ and Bottini's Operation, 
These three are purely tentative measures ; in none of them does the 
surgeon know the contour or composition of the impediment to urina- 
tion ; in none can he predict, even at its close, the effect of his operation 
on this impediment ; in none can he assert the absence of encysted cal- 
culi. The objections to castration are the loss of the testicles, general 
anaesthesia, and the mortality (8 or 10 per cent.) ; to vasectomy, the 
uncertain and transient nature of its effects ; to Bottini's operation, the 
mortality (7 to 9 per cent.) and the danger of acute sepsis of the urinary 
tract, and of hemorrhage. 

The clinical successes seem to be most numerous for castration and 
fewest for vasectomy, with the Bottini operation occupying a middle 
position ; though Wossidlo,* reviewing 472 cases of all three operations 
collected from the literature, considers the results of the Bottini opera- 
tion better than those of castration, and Stockmann^ considers the suc- 
cesses of the- three methods about parallel. Their simplicity recommends 
them to physicians ; the slight cutting in vasectomy, and the absence of 
the knife in the Bottini method, and especially the avoidance of general 
anaesthesia in both, recommend the two latter to patients. 

Evidently none of these operations is the desired solution of the pros- 
tatic problem, nor do the results of any equal those furnished by the 
prostatectomy of later years, such as NicolFs, Alexander's, and Fuller's 
operations. Yet these are serious operations which all wish to avoid, 
and which some are unable to endure. My own experience began with 
the following case,^ operated on in 1885, and reported the following 
year: . 

In a patient fifty-nine years old, who had been the subject of chronic 
cystitis for years, and entirely dependent upon the catheter for two years, 
I cauterized, from a perineal incision, a channel through the obstructing 
prostate large enough to admit the forefinger. Thereafter he emptied 
the bladder almost completely without the aid of a catheter. Death 
from acute uraemia occurred nine months later, the autopsy showing cir- 
rhotic kidneys and a capacious, low-level channel from bladder to urethra. 

* Deutsche Praxis, 1898, Nos. 14 and 15. » Loc. cit. 

' Journal of American Medical AsBociation, 1886, p. 244. 
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Fourteen years' experience with various operations have led me to the 
following conclusions and practice : 

1. The introduction of a finger into the bladder, preferably through a 
suprapubic incision, is essential to an intelligent operation ; all measures 
which ignore this feature are blind experiments. 

2. A cauterizing instrument (Bottini's or other) introduced through the 
urethra and guided by the finger in the bladder can be made not only to 
plough a large furrow through obstructions to urinary exit, but also to 
destroy protruding masses of prostatic tissue. 

3. Complete evacuation of the bladder must be proven before even a 
symptomatic " cure " can be claimed. 

4. In certain cases the permanent impairment (atony) of the vesical 
musculature renders such a cure impossible, even though all obstacles to 
urinary exit be removed. 

5. The suprapubic incision needed for the guiding finger can be made 
under local anaesthesia by cocaine or nirvanin when necessary. 

The patient's dread of the knife and general anaesthesia create a field 
for simple, safe, and uncertain vasectomy, and for the simple, unsafe, 
and uncertain Bottini procedure, each of which must be considered a 
sacrifice of accuracy to the fears of either patient or operator. Vasec- 
tomy may be justified as an experiment which may do some good with- 
out doing any harm-; but the mortality of the Bottini operation (7 to 9 
per cent) almost equals that of recent prostatectomy. 



FRACTURES, DISLOCATIONS, AMPUTATIONS, 
SURGERY OF THE EXTREMITIES, AND 
ORTHOPEDICS. 

By JOSEPH C. BLOODGOOD, M.D. 

SUBOIOAL SHOOK. 

Post-operative surgical shock is seldom observed when the surgeon 
exercises the most minute care to check even the smallest bleeding-point. 
In non-traumatic surgery it is loss of blood that contributes chiefly to 
shock. This loss of blood can and should always be conscientiously 
prevented. In long operations the slightest oozing should be checked. 
Eternal vigilance against hemorrhage should be the watchword of every 
operator. 

The shock observed now and then in critically ill patients during and 
after operations, if not associated with loss of blood, is never to be feared 
so much as that associated with hemorrhage. We have never lost a 
patient from loss of blood or from shock after a complete Halsted opera- 
tion for carcinoma of the breast. The operation is always a long one— 
from two to three hours, and often four hours — ^and many patients are 
feeble women of advanced years. 

The recognition and treatment of shock after recent injuries is a most 
important one, and military and civil surgeons all agree that hemorrhage 
and exposure to cold are the most dangerous factors. Shock, from the 
nature and extent of the injury, not associated with loss of blood or 
injury to the brain or spinal cord, if not followed at once by death, never 
produces the same mortality as when the same condition is associated with 
hemorrhi^. 

Surgeon-Colonel Stevenson' says, on page 89 of his excellent War 
Surgery y that 85 per cent, is an underestimate of the proportion of deaths 
on the field from primary hemorrhage. On the battle-field the imme- 
diate checking of hemorrhage is one of the most important procedures ; 
in civil practice the surgeon seldom sees the injured patient in time to 
check the fatal loss of blood. It is, no doubt, a very important ques- 
tion as to how many lives would be saved by properly educating the 

* Woands in War. Longmans, Green & Co., London, 1897. 
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police force and even the general public in the proper (and usually very 
simple) method of immediately checking hemorrhage after injuries. 

Greorge W. Crile^ has published an important essay on "Surgical 
Shock/' to which was awarded the Cartwright prize for 1897. The 
study is one entirely in experimental physiology, and although, as Crile 
himself says, not conclusive, yet the essay is well worth reading, and 
from it every surgeon will derive practical benefit. I sincerely trust 
someone will be stimulated to continue the investigation in this most 
important subject. 

This history of the theories concerning shock and the cases attended 
by shock given by Crile we are all familiar with. Crile gives in care- 
ful detail his method of investigation and the protocols of 138 operative 
experiments on animals. The protocols of the experiments Nos. 138 to 
148 are not given. They were devoted to observations on the effect 
upon the intracranial pressure produced by introducing salt solution into 
the lateral ventricle through a small pipette. Crile's results in the latter 
cases agree with those published by Horsley and Spencer. A complete 
discussion is given of the effect produced by cutting, tearing, or other- 
wise injuring the various tissues, organs, and regions of the body, and 
from this Crile deduces the factors causing shock : 

1. The Duration of the Operation was found to be an important 
factor. Continuous ether ansBsthesia, carefully given, killed dogs in about 
ten hours ; so that if death took place from shock in two hours the pure 
anaesthetic elements were calculated at 20 per cent. Crile says this applies 
to ether only, and that there is strong evidence that chloroform is a more 
potent factor. The observations on dogs by Crile correspond to those 
made by others, and the same seems true, clinically, with human beings, 
that chloroform is a more dangerous anaesthetic, especially in long opera- 
tions. The much disputed question of anaesthesia is, however, by no 
means settled. 

H. C. Wood and Carter^ come to the following conclusions after their 
work on this subject : 

1. Lowered arterial pressure has a comparatively feeble effect upon 
the respiration, but when the pressure falls sufficiently respiratory depres- 
sion does occur. 

2. Even excessive lowering of blood-pressure primarily stimulates the 
vasomotor centre, the sensibility of the centre being evidently necessary 
to the automatic regulation of the circulation. 

3. The circulation recovers itself more slowly after profound ether- 
ization than after a like chloroform narcosis. 

^ An Experimental Study into Surgical Shock. J. B. Lippincott Co., Philadelphia, 
1898. 
* Journal of Experimental Medicine, 1897, vol. ii. p. 150. 
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4. It is possible for ether as well as chloroform to produce death some 
hours after the cessation of its administration^ at a time when the cere- 
brum has long freed itself from distinct evidences of the narcotic^ so 
that consciousness and intellectual action have been restored. 

In applying these conclusions to the subject of practical anBesthesia, 
it is evident that the depression of the circulation produced by chloro- 
form has an effect upon the respiratory centres only when the pressure has 
fallen very low, and, while it may be a factor in the production of respi- 
ratory failure during chloroformization, the failure must be chiefly due 
to the direct influence produced by the drug upon the respiratory centres. 

Clinical experience shows that nausea and general depression are more 
pronounced after the use of ether than after the use of chloroform — a 
difference which is strongly insisted upon by the advocates of chloroform 
as an important agent in favor of that anaesthetic. Our research con- 
firms clinical observation, and experimentally shows that the depression 
of the circulation produced by ether is more permanent than that caused 
by chloroform, the reason probably being the large amount of ether 
which is necessary to produce profound narcosis, with lowering of the 
arterial pressure, an amount so large that it can neither be burned up 
in the system nor yet eliminated in the time which would be necessary 
for the much smaller amount of chloroform to be gotten rid of after 
chloroformization . 

In regard to anaesthesia outside of the elements of time, Crile calls 
attention to the following : Chloroform required much more care than 
ether. Ether in no instance caused sudden cardiac arrest ; chloroform 
did so three times. The respiratory indication was usually in advance 
of any other symptom. [Clinically, this is a very important factor : the 
anaesthetizer should pay as much, and perhaps more, attention to res- 
piration as to the pulse.] Allowing the animal to come out of the 
anaesthetic and then to narcotize again increased the danger. Kepeated 
narcosis increases its depressant action. 

The experiments of Crile, Wood and Carter still leave us somewhat 
in doubt as to the safer anaesthetic. Practically, the great majority of 
surgeons whose experience is large prefer ether, especially in long 
operations. 

2. The Element op Time in Relation to the Exposed Field. 
Crile states as follows : " Contact with air is a very great irritant to local 
tissues, owing to the lowering of local temperature and to the drying. 
The effect of exposure is strikingly observed in case of the peritoneum, 
pleura, and brain. Exposure affects particularly the vasomotor mechan- 
ism. If a bloodless field of operation, the thigh for example, be exposed 
it soon becomes suffused with blood, all the vessels become dilated, the 
translucency of the tissue is lost, and further dissection then becomes 
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bloody. The brain, when exposed, soon becomes abnormally irritable, 
and in faradizing the cortex over a given motor area — say the forel^ — 
there will likely be an overaction. Many adjacent centres may become 
excited, and not infrequently a general convulsion is produced. How- 
ever, after a long time the hyperexcitability is followed by non-excita- 
bility. In the fresh state, or when the brain is kept covered with normal 
salt solution, within certain limits of time the motor discharges corre- 
spond with the area of cortical stimulation. The same may be said of 
nerve-tissues generally, and the importance of preventing exposure of 
the vagi, the splanchnic, and other special nerve-tissues must ever be in 
mind. Exposure of the thoracic cavity causes great disturbance of 
respiration, and the time of exposure should be as short as possible. 
Exposure of the capacious splanchnic area is attended by a rapid dila- 
tation of the splanchnic vessels, leading to intense congestion, thereby de- 
tracting a dangerous amount of blood from the somatic circulation and 
inducing a rapidly declining blood-pressure. Even the apparently blood- 
less spaces in the omentum become red on exposure. Not only does 
exposure of the peritoneum cause splanchnic vascular dilatation, but the 
respirations are unfavorably affected as well. The element of time in 
abdombml operations in every experiment was unmistakable. In animals 
subjected to extensive removal of integument shock was induced with 
a rapidity proportional to the area of exposure, and its depth corre- 
sponded with the duration of the exposure. The exposure of the tissue, 
as a factor in the production of shock, was believed to bear a direct ratio 
to the area and the duration of the exposure." 

Clinically, operators appreciate and try to avoid unnecessary extensive 
and long exposure of the brain, the thoracic and peritoneal cavities, and 
during the operation they prevent drying by salt solution. In extensive 
operations on other parts of the body one seldom observes shock from 
exposure. In one instance I attributed a profound condition of shock 
to the removal of very extensive skin-grafts ; there had been no loss of 
blood. 

3. The Effect of Heat and Cold. Cold air or fluid applied to 
the exposed area, especially the brain, nerves, and peritoneum, directly 
increased the shock, while the effect of moderate heat was in striking 
contrast. No experiments were tried with great heat. 

The severe shock associated with extensive bums is well recognized, 
and during operations we should be just as careful to avoid very hot as 
very cold solutions. 

Bardeen^ has contributed an excellent piece of work explaining the 
constitutional symptoms following extensive burns upon a physiological 

' Journal of Experimental Medicine, 1897, vol. ii. p. 501. 
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and anatomical basis. His conclusions are based on the histological 
study of the organs of five children^ aged from sixteen tnonths to eight 
years, who died from four to nine and a half hours after extensive 
bums. The lesions were essentially like those produced experimentally 
in animals by the injection of the diphtheria toxin (Welch and Flexner). 
Death is due chiefly to the toxic substances in the blood-plasma. The 
rapidity with which the lymphatic lesions developed in Bardeen's cases 
was one of the most striking features. Nothing has been added to the 
treatment, and the fatality of extensive burns remains the same. The 
cause of death has been attributed to shock. Bardeen explains this 
shock as due to a definite toxaemia, and characteristic pathological lesions, 
chiefly in the lymphatic glands, are always to be demonstrated. When 
recovery is possible from the toxaemia modern aseptic and antiseptic 
methods have greatly reduced the older high mortality from infection. 

4. Hemorrhage (Crile). "Loss of blood always predisposes to 
shock, and when considerable, even if it caused but little depression in 
the blood-pressure, the animal did not withstand so severe or so pro- 
tracted an operation. Hemorrhage from venous trunks caused the most 
profound impression." 

The effect of shock and loss of blood is felt chiefly by the vasomotor 
centres and the respiration, and least by the heart. In 103 experi- 
ments of Crile, in which the exact number of deaths was recorded, 
respiration failed first ninety times, the heart in only four, both together 
nine times. 

In shock and loss of blood one should use remedies to stimulate 
the vasomotor and respiratory centres and fluid to supply the loss of 
blood. 

Prevention of Shock. Crile calls attention to the following factors 
that are clinically well known : (1) The prevention of even the slightest 
hemorrhage ; (2) most careful anaesthesia, the very least amount possible ; 
(3) to maintain the normal warmth of the body ; (4) the tilting of the 
body head down> especially in condition of shock ; (5) manipulation of 
tissues with great care and gentleness, especially the nerve-trunks, the 
brain, and the peritoneum ; (6) hypodermatic injection of atropine acted 
as a protection against shock. Cocaine guards the heart against car- 
diac inhibition almost as effectively as atropine. Cocaine applied to 
nerve-trunks after thirty seconds blocks afferent impulses and prevents 
the shock due to the section of the nerves. Experiments with morphine 
and alcohol were negative. 

Clinically, we seldom observe sufficient depression after the division 
of large nerve-trunks to influence us to make this use of cocaine. How- 
ever, in amputations during shock this might be tried. Every factor, no 
matter how small, which aids in lessening the shock is of great value. 
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Treatment of Shock. Crile found the following the most effective : 
(1) Intravenous infusion^ of salt solution^ which acts mechanically^ com- 
bined with small and repeated doses of strychnine ; (2) artificial respira- 
tion — an increased supply of oxygen is urgently demanded ; (3) external 
heat ; (4) position of the body head down. One must be careful not to 
produce an overstimulation ; this is always followed by great depression. 
The filling of the abdominal cavity, the stomach, or rectum with very . 
hot solution was of doubtful value. In conclusion, Crile states that the 
surgical shook is mainly due to impairment or break-dovm of the vasomotor 
mechanism. 

OPERATIVE TEOHNIQUE. 

In non-traumatic surgery of the extremities, especially arthrotomies 
and operations on the bone and the opening of tendon-sheaths, the impor- 
tance of as perfect as possible asepsis cannot be overestimated. Under 
such conditions the operator can explore joints and the bones with prac- 
tically no risk of infection. 

The absolute asepsis of everything which comes in contact with the 
wound, except the hands of the surgeon and the skin of the patient, has 
been accomplished, and there seems to be nothing to be wished for in 
this direction. There seems, however, still room for improvement in the 
sterilization of the skin. 

The Use of Rubber Oloves, if properly employed, has practically 
solved the question of hand-disinfection. Coley^ refers to McBumey's' 
article, in which it is stated that his use of gloves dates from October, 1897. 
Credit for the introduction of rubber gloves, at least in this country, should 
be given to Halsted. In my monograph on the treatment of hernia,* I 
have given the history of the introduction of rubber gloves at operations 
in this hospital. In 1889, Prof. Halsted* wrote that soon after the open- 
ing of the hospital, in June, 1889, rubber gloves were invariably worn 
by the assistant at the wound who handed sponges, and by the assistant 
who handed the instruments ; the operator rarely wore gloves, except 
when clean joints were opened. During the years 1894 to 1896 all of 
the assistants wore gloves. From December, 1896, the reviewer was the 
first, as operator, to wear gloves as a routine practice in all clean opera- 
tions. The effect of the introduction of gloves on the healing of the 

^ Both in Profeesor Halsted's and Professor Kelly's clinics the salt solution is infnsed 
beneath the skin, usually between the breast and pectoral fascia. The method seems as 
efficacious as the intravenous infusion. It is much more easily done, and can be re- 
peated frequently, and the dangers are practically nil, while in intravenous infusion there 
are some dangers, especially the introduction of air. 

* Pboobesbiye Medicine, June, 1899, p. 21. • Annals of Sui^gery, 1898. 

* Johns Hopkins Hospital Keports, 1899, vol. vii. p. 304. 

* Ibid., vol. ii. p. 308. 
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wound after operation for inguinal hernia is shown by the following 
figures : 1889 to 1894, 116 cases closed with silk, 28 suppurations, 24.13 
per cent. ; 1894 to 1897, 104 cases closed with silver-wire, 10 suppura- 
tions, 9.60 per cent. ; 1897 to 1899, 226 cases closed with silver-wire, 
4 suppurations, 1.70 per cent. 

Rubber gloves were worn by the operator and assistants in the 226 
operations from February, 1897, to June, 1899. The four suppurations 
after operations in which gloves were worn were all late infections and not 
extensive. Among the previous 38 suppurations, in 11 cases the infec- 
tion was an acute one, and in each case the staphylococcus pyogenes 
aureus and albus were found in culture and on cover-slips. The influ- 
ence of the use of rubber gloves in the prevention of infection of the 
wound is now appreciated and commented upon by surgeons all over 
the world, and their introduction has taken place in a large number of 
the great clinics, especially in Germany. Prof. Fenger, of Chicago, 
began last year to wear gloves at all operations, and Dr. Richardson and 
other surgeons in Boston use them. 

The Most Effectiye Disinfection of the Skin. This question is not 
yet settled. Senger^ read before the last German Surgical Congress a 
paper on an " Experimental and Clinical Research for Obtaining Ster- 
ility of the Skin." Senger demonstrated that the germicidal power of 
absolute alcohol was nil, but that diluted alcohol, although uncertain, has 
some power ; this power increases with dilution up to from 50 to 40 per 
cent., and then diminishes. Fifty per cent, alcohol is, therefore, the best 
solution to use. Alcohol and carbolic acid when used together form an 
inert chemical combination. Experimentally, a 6 per cent, solution of 
carbolic acid and absolute alcohol has no germicidal properties ; the dilu- 
tion of the alcohol gives the mixture some power ; this power increases 
up to 50 to 40 per cent. ; so that if we use these two substances together 
the alcohol should be diluted. Senger believes tiiat disinfection is better 
attained by two or more chemical combinations which in their nascent 
state have increased germicidal power. In using two or more chemicals 
for disinfection one should always be familiar with the antiseptic power 
of the combination. 

Senger has found the following method, which is based not only on 
the chemistry of the combination, but confirmed by bacteriological 
experiments, of value : 

1. A 2 to 5 per cent, solution of hydrochloric acid is applied to the 
skin for two minutes. 

2. This is followed by a 0.5 to 2 per cent, solution of permanganate 
of potassium for one minute. 

> Johns Hopkins Hospital Reports, 1899, No. 27. 



158 SURGERY AND ORTHOPEDICS. 

3. A solution of sulphurous acid is used to remove the discoloration. 
Water at the ordinary temperature absorbs forty times its volume of 
sulphurous anhydride and forms a solution of sulphurous acid (SO, + 
H,0 =- H2SO3). 

These combinations iorm nascent chlorine, oxygen, and sulphuric acid 
(HJSO4). The germicidal power is very great, and practically the results 
are excellent. Whether this combination is better than the combination 
of permanganate of potassium and oxalic acid I am not prepared to state. 
We certainly need some more powerful and certain method of hand and 
skin disinfection. The surgeon's hand frequently, and the patient's skin 
now and then, may contain most virulent bacteria and their spores, which 
are not made sterile by the ordinary methods of disinfection. The hands 
should be just as carefully cleaned, whether gloves are used or not. The 
gloves may tear or the knife or needle may pierce tliem. 

The Question of Antisepsis in Recent Wounds, Oompound Frac- 
tures, etc. This IS by no means settled. I hope next year to be able 
to discuss the subject and to present some practical conclusions. 

Carl von Eicken,* writing from the clinic of Prof. Czemy, considers, 
in an article of thirty-seven pages, the disinfection of infected wounds. 
Twenty-five references are given to the literature. This publication has 
been received too late for review, but I should judge that the subject is 
presented from the stand-point of the German surgeons up to date. The 
literature begins with the work of Schimmelbusch in 1895. 

INFECTIONS. 

Emphysematous Cellulitis (Oas BaciUus Infection). Welch and 
NuttalP, in 1892, were the first to isolate the bacillus which is the cause 
of gas phlegmon. It was cultivated from the blood and organs of a 
male mulatto, aged thirty-eight years, who died after the rupture of an 
aneurism. Regarding the point of entrance they say : " It seems to us 
that they (the bacilli) entered the aneurismal sac through the external 
openings in the chest." Rupture had occurred through the chest-wall 
forty-eight hours before admission. They suggested the name bdcUlus 
aerogenes capaulatus. 

Welch and Flexner,^ in 1896, say : " To E. Fraenkel belongs the credit 
of demonstrating the causal relation of the bacillus aerogenes capsulatus 
to the affections called variously gaseous phlegmon, emphysematous 
cellulitis, or gangrene," etc. Fraenkel,* in 1893, published and called 

* Beitrage zur klinischen Chirurgie, 1899, Band xxiv., Heft 2. 

' Johns Hopkins Hospital Bulletin, July-August, 1892, vol. iii. 
' Journal of Experimental Medicine, 1896, vol. i. 

* Centralbl. f. Bakt., 1893, Band xiii.. No. 1. 
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his isolated bacillus the "bacillus phlegmonous emphysemata/' but 
did not refer to the previous report of Welch and Nuttall in 1892. 
The bacilli isolated and discovered by these observers are identical 
(Welch). 

Since these publications a number of cases^ both of gas bacillus infec- 
tion of wounds and the presence of the gas bacillus in the blood and 
organs after death in various infections, have been reported, with careful 
bacteriological investigations, in which the bacillus aerogenes capsulatus 
of Welch and Nuttall has been isolated. 

A sufficient number of surgical cases have been observed to demon- 
strate the great importance of having always in mind, especially in recent 
compound fractures, bullet and gunshot wounds, the possibility of a gas 
bacillus infection. The early recognition and proper treatment in the 
majority of cases have changed the usual fatal result into a more happy 
one. I have collected 22 cases of gas bacillus infection (8 from the 
publication of Welch and Flexner, 3 of which were observed in Hal- 
sted's clinic ; 6 cases, 1 from each publication, by Love, Wright, Gilder- 
sleeve, Erdmon, Norris, and Durham, and 8 unpublished cases from 
Halsted's clinic, which are to appear in Welch and Flexner's second 
article, which is not yet published). Of these 22 cases, 13 recovered and 
9 died. The infection is one of such importance that I have considered 
it justifiable to report these cases in detail, and have discussed them under 
the following groups : Bullet wounds, 3 cases, all recovered ; gunshot 
wounds, 3 cases, 2 recovered ; compound fracture, 8 cases, 4 recovered ; 
lacerated wounds, 2 cases, both recovered ; phlegmon, 5 cases, 1 recov- 
ered. The twenty-second case is a very remarkable one, in which appar- 
ently there was infection of a gangrenous leg through the circulation. 
This patient recovered after amputation. 

Bullet Wounds (Recovery; Cases I., II., and III.). Case V 
(Welch and Flexner, Case I., clinic of Professor Halsted.) The 
reviewer saw this patient a few minutes after his admission to the 
hospital, on March 29, 1895. He was a healthy boy, thirteen years of 
age, and had been shot exactly twenty hours before. At that time he 
was standing, and the bullet before entering the joint pierced his trousers 
and drawers. There had been no external hemorrhage. The patient 
was not restless ; temperature 101.8°, pulse 105. The wound of entrance 
was small and was situated on the outer side of the joint 1 cm. below 
the posterior border of the patella. The knee was kept flexed and was 
most comfortable when it rested on its outer side. The patient experi- 
enced no pain excepting when flexion and extension were attempted. 
The joint was moderately distended with fluid, and on palpating the joint 

' Journal of Experimental Medicine, vol. i. p. 26. 
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and pressing the patella a distinct crepitation was felt. This pressure 
also expressed a cloudy fluid from the wound of entrance, in which there 
were a number of air-bubbles. Cover-slips made at once from this fluid 
demonstrated a few cocci and a large number of bacilli resembling the 
gas bacillus. There was no oedema of the tissues about the joint ; no 
evidence whatever of infection, except from the microscopical examination 
of the fluid from the joint and a slight tenderness and piain on motion. 
Since the accident the wound had received no treatment, nor had it been 
probed. The gas bacillus and pyogenic cocci having been found in the 
fluid from the joint, operation was decided upon and performed four 
hours later (twenty-four hours after the accident). 

The bullet had entered the joint and embedded itself in the head of 
the tibia about 4 cm. below the cartilage. The cavity in the bone was 
filled with blood-clot; the joint itself contained a small quantity of 
cloudy fluid slightly blood-stained. The joint and the cavity in the 
bone, after removal of the bullet, were irrigated thoroughly with a 
1 : 1000 solution of bichloride, and the wound closed. Prof. Welch, 
who was present at the operation, found in the cover-slips and cultures, 
both from the fluid in the joint and from the bullet embedded in the 
head of the tibia, the bacillus aerogenes capsulatus (which predominated) 
and the streptococcus pyogenes. After operation the patient complained 
of a good deal of pain in the knee, and his temperature gradually rose. 
In forty-eight hours it was 102.8°, pulse 120, respirations 28. Dr. 
Halsted then opened the skin incision on the outer side of the knee-joint ; 
the joint was not distended with fluid ; the cavity in the head of the bone 
was filled with apparently normal blood-clot. There was no emphysema 
of the leg nor gas formation in the bone-cavity or knee-joint. During 
the next five days the temperature varied from 100° to 102.5°, but on 
the fifth day rose to 104°. There had been constant complaint of pain in 
the knee. Third operation, seven days after the first : On examining the 
joint again it was found filled with a soft material containing masses of 
blood-clot and small yellow masses. On making incisions into the tissues 
and muscles of the thigh above the knee-joint there was every evidence 
of infection. Between the muscles and fascia there was an exudate in 
which one saw small areas of hemorrhage and yellow areas, and here 
and there small collections of purulent material. The muscle itself 
appeared normal. (Jas-bubbles were found in the purulent material 
between the muscles and in the joint-cavity. The limb was amputated 
at the middle third of the thigh, and the patient made an uninterrupted 
recovery, remaining in a continuous bath nine days. Fifty days later a 
secondary amputation was performed. Cultures and cover-slips from the 
fluid in the joint and exudate between the muscles at the third opera- 
tion demonstrated the presence of the bacillus aerogenes capsulatus and 
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Btreptococcus pyogenes, the latter predominating. Cultures and oover- 
slips from the stump after nine days in the bath demonstrated the pres- 
ence of only the staphylococcus pyogenes aureus and albus. 

Case IL (Unpublished, Prof. Halsted^s clinic.) Bullet wound of the 
left arm ; incision ; bath treatment ; recovery. I saw this patient on 
admission, March 29, 1896, ten hours after the accident. He was a 
strong, healthy man, aged twenty-seven years, and had been shot with a 
45-calibre bullet, which before entering his arm had passed through the 
saddle blanket and chest of the horse, and his own thick, dirty sweater. 
The patient stated that he felt a slight smarting pain near the elbow at 
the time he was hit. He then walked about twenty feet and fainted. 
In a short time he was able to walk two miles. The hemorrhage was 
very slight, and on admission his general condition was excellent ; tem- 
perature 100°, pulse 90 ; he felt a little chilly. The wound of entrance 
was above the elbow-joint, and the tissues of the arm about the triceps 
muscles were slightly indurated and tender. There was no emphysema. 
Nine hours later (nineteen hours after the accident) Dr. Halsted opened 
the wound. The condition of the arm had changed very little since 
admission into the hospital. The bullet had entered the posterior sur- 
face of the arm above the condyle of the humerus, passed upward twelve 
inches in the direction of the triceps muscle, and lodged near the shoulder- 
joint. In the track of the bullet there was a little cloudy and slightly 
blood-stained material, in which a few gas-bubbles were seen. The 
tissues in the proximity of the wound were infiltrated with a plastic 
exudate, in which there were small areas of hemorrhage, but there was 
no emphysema. The wound was completely opened from elbow to 
shoulder without opening the joints and some of the infiltrated tissue 
excised. Cover-slips and cultures from the pus and a piece of clothing 
in the wound demonstrated the gas bacillus (predominating) and the 
streptococcus pyogenes. The patient remained in the continuous bath 
twelve days, the wound healing by granulation. Blood-cultures sterile. 
The gas bacillus disappeared from the bath and wound in five days. 

Gme III. (W. J. Love.^) Bullet wound, 44-calibre. The bullet 
entered the leg three-quarters of an inch below the knee on the outer 
side, extended downward and forward, and passed out six inches below 
on the front of the leg, slightly grazing the spine of the tibia. Love 
saw the patient, a colored man, aged thirty-two years, iorty hours after 
the accident. The leg was swollen, most markedly about the wound of 
exit ; there was emphysema. On pressure, distinct frothy, bloody exu- 
date was expressed from the wound, in which gas-bubbles were seen. 
The wound of entrance was partly healed, and appeared healthy, but 

» Medical Record, April 8, 1899, vol. Iv. 
11 
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there was a peculiar fetid odor from the wound. The patient com- 
plained of pain ; pulse 135, very weak, temperature 102.5°, respiration 
28. These symptoms commenced twenty-four hours after the injury, 
beginning with a chill. Love operated at once, and found the leg dis- 
tended with a frothy, brownish fluid filled with gas-bubbles emitting a 
horrible odor. The muscles were soft and macerated and the area of 
necrosis about the wound was large. It was noted that the bullet had 
comminuted the head of the tibia and torn the anterior tibial artery. 
Cover-slip preparations made at once from the fluid in the wound demon- 
strated a large bacillus. Love states that the next morning the patient 
was no better, and had pain, restlessness, fever, rapid pulse, and exten- 
sion of emphysema to the foot. Amputation was refused for some hours, 
but was finally performed at the upper third of the thigh, sixty-two 
hours after the injury. The patient was very much collapsed after the 
operation, but made an uninterrupted recovery. The bacteriological 
report was made by Dr. C. A. Carey, who demonstrated the presence, 
both in cover-slips and cultures of the bacillus aerogenes capsulatus. 

In these three cases of bullet wounds it is to be noted that in Case I. 
the only foreign body in the joint was the bullet, which was probably 
the cause of the infection. The gas bacillus and air-bubbles were found 
to be present on the first examination, twenty hours after the injury. In 
the second case, in addition to the bullet, the gun-wad and a piece of the 
clothing were present in the wound. The bacillus, with streptococci and 
gas, were noted nineteen hours after the injury. In these two cases there 
was present at the time of the operation no emphysema of the tissues. 
The infection in the first case was confined tb the joint and the cavity at 
the head of the tibia, and in the second case to the bullet-track. In this 
case simple incision, followed by a continuous bath treatment, was suffi- 
cient to overcome the infection. In the first case the joint was closed at 
the first operation. The infection, both of the streptococcus and gas 
bacillus, extended up into the tissues of the thigh, and amputation was 
necessary on the seventh day. In the third case there was much more 
infiltration of the tissues, with hemorrhage and a comminuted fracture. 
In this case, forty hours after the injury, extensive emphysema was pres- 
ent, and although numerous incisions were made, it was found necessary 
to amputate sixty-two hours after the injury. 

Gunshot Wounds (Cases IV., V., and VL). Case IV. (Unpub- 
lished ; clinic of Dr. Halstcd.) This patient, a strong colored man, aged 
forty-six years, was admitted December 4, 1898. Twelve hours before 
his left thigh and some small areas on the right thigh and abdomen had 
been riddled with No. 4 duck-shot, discharged from a double-barrelled 
gun at a distance of about forty yards. The wounds had received no 
treatment, and there had been some oozing of blood from the small but 
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numerous wounds of the left thigh. There was no emphysema. The 
anterior surface of the left thigh was riddled with small shot, which 
apparently entered deeply into the muscles, and there was every evidence 
that there had been a good deal of extravasation of blood. In pressing 
blood from the numerous small openings at this time no gas-bubbles were 
seen. Five hours later the blood expressed from the wounds of the left 
thigh was frothy with gas-bubbles, and in the cover-slips we found the 
gas bacilli in great numbers. The operation was performed at once 
(nineteen hours after the injury). A load of duck-shot was scattered 
pretty well through the rectus muscle, between the middle third of the 
thigh and the patella. The tissues were everywhere infiltrated with 
blood. The collections of blood in the tissues were everywhere fluid and 
frothy with gas-bubbles, and had a peculiar odor. The muscles were 
pale and showed evidence of beginning necrosis. The knee-joint con- 
tained blood-stained fluid, but no gas-bubbles. The operation consisted 
of free incisions, with excision of the greater part of the rectus muscle 
and the opening of the joint. The patient was placed in a continuous 
bath. Recovery was uninterrupted up to about the twenty-fifth day, 
when there was evidence of a secondary infection of the granulating 
wound with the streptococcus pyogenes. Death from general infection 
occurred five days later. The cultures and cover-slips from the frothy 
blood and from the tissues at the first operation by Dr. Clopton demon- 
strated the bacillus aerogenes capsulatus (the predominating organism) 
and tlje staphylococcus pyogenes albus. The gas bacillus was found to 
be present in the wound and bath for about six days after the operation. 
The streptococcus was a distinct secondary infection. 

Case V. (Recent; unpublished; Prof. Halsted's clinic.) A strong 
man, aged twenty-one years, who about three hours before admission was 
accidentally shot with a double-barrelled shot-gun, was admitted May 
28, 1899. The barrels were so close to the limb that the charge made 
a large, ragged, open wound in the posterior surface of the thigh, from 
which there was very little hemorrhage. Gas bacilli were found in pure 
culture from the wound twenty-four hours after the accident. There 
was, however, no emphysema of the tissues about the wound. Later, 
the wound became infected with the streptococcus pyogenes, but the gas 
bacilli had disappeared. The patient recovered. 

Case VI, (Unpublished ; Prof. Halsted's clinic.) Gunshot wound of 
the back. This patient, a strong colored man, was admitted to the hospital 
February 1, 1899. Thirty-six hours before admission he was acciden- 
tally injured. The shot-gun when it was discharged was about four feet 
from the patient, and the contents lodged in the right flank. On admis- 
sion there was a large, open wound in the right lumbar region, exposing 
the kidney and the diaphragm. Twenty hours later the gas bacillus was 
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found in the wound along with other pyogenic cocci. This patient died 
on the seventeenth day, but up to the time of death no emphysema was 
noted in the tissues about the woimd. At the autopsy it was found that 
there was extensive laceration of the kidney, the right lobe of the liver, 
the diaphragm, and lower right lobe of the lung. The wound was filled 
with macerated tissue containing beside the gas bacillus other bacilli 
and pyogenic cocci. The liver, lung, and kidney adjacent to the wound 
were emphysematous. Cultures from the blood demonstrated the gas 
bacillus, the colon and pyogenic cocci, but on opening the veins no gas 
wUs observed. The spleen, however, was emphysematous, and the cul- 
tures demonstrated the presence of the gas bacillus. In this case cultures 
made from the blood before death were sterile. 

In Case V. the presence of the gas bacillus in pure culture from the 
much lacerated wound, twenty-four hours after the accident, is of interest 
in demonstrating that when the wound is opened and left open the danger 
of infection from this organism is not great. Case IV. is a very inter- 
esting one from a diagnostic stand-point. Its symptoms resemble very 
much those of Cases I. and II. of bullet wound. The patient was 
perfectly comfortable, with a good pulse and a temperature of but 101® ; 
yet from the numerous holes in the thigh made by the shot, frothy blood 
was found twenty hours after the injury, and the gas bacillus in great 
numbers in cover-slips. In this case the free incisions, followed by the con- 
tinuous bath treatment, completely checked the emphysematous cellulitis. 
The patient was making an uninterrupted recovery, and death, whioh took 
place on the seventeenth day, was due entirely to a secondary virulent 
streptococcus infection of the large granulating wound in a patient who 
was much depressed by a previous infection. In Case VI. the wound 
itself was such a severe one, and the infection was so mixed, that death 
cannot be entirely attributed to the gas bacillus, although it had pro- 
duced emphysema in the kidney, liver, and lung about the wound, and 
the gas bacillus had been present in the blood and produced emphysema 
of the spleen. 

Compound Fractures; Recovery (Cases VII., VIII., IX., 
and X.). Case VIL (Welch and Flexner, Case II., Halsted's clinic.) 
Compound fracture of the leg ; amputation ; recovery. A strong, 
healthy man, aged twenty years, who six hours before admission had 
had the left leg crushed in a railroad accident. The amputation had 
been performed at the site of the railroad accident, and there had 
been no aseptic precautions. On admission the patient^s general con- 
dition was good. The stump was found to be distended with blood. 
For this reason the patient was anaBsthetized and the Esmarch bandage 
placed on the thigh ; the wound was opened, the blood-clot turned out 
and two vessels tied. There were no gas-bubbles and no evidence 
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of infection. The wound was thoroughly irrigated with 16 litres of a 
1 : 1000 bichloride solution. The skin was then partly closed with a 
small gauze drain. Cultures were not taken. The patient was perfectly 
comfortable for about five hours after his admission to the hospital — 
that is, from twelve to fourteen hours after the accident. He then com- 
plained of feeling chilly and of intense pain and heat in the amputated 
stump. Temperature in a few hours rose rapidly from 101*^ to 104°, 
with a pulse from 110 to 150. When I saw the patient his face was 
flushed, and he complained so intensely of pain in the stump (stating 
that he felt it would burst) that before it was examined he was placed 
under primary anaesthesia. On exposing the stump emphysema was 
present beneath the skin on the anterior and lateral surfaces, extending 
to a position 1 cm. above the patella. Beginning at the skin-edges of 
the flaps there were a number of red, irregular lines of lymphangitis 
extending up to the knee. The subcutaneous tissue was slightly oedema- 
tous. The wound was opened and found to contain a blood-stained 
serum, but no gas-bubbles. Cover-slips made from this blood and exam- 
ined at once by the bedside demonstrated great numbers of a large bacillus, 
many free and many in the leucocytes. A number of the white blood- 
corpuscles contained some four or five bacilli, also a few cocci. A longi- 
tudinal incision was made through the skin and subcutaneous tissue, to 
demonstrate the extent of the infection upward. In the areolar tissue 
between the skin and the aponeurosis of the muscles, and between the 
muscles and the periosteum of the tibia, there was a fresh exudate of 
fibrin gluing the tissues together. In this exudate there were numerous 
areas of hemorrhage and here and there gas-bubbles. The infiltration 
of the tissue with gas-bubbles extended at least 3 cm. beyond the hemor- 
rhagic exudate. There were no distinct areas of purulent material to be 
made out. Cover-slip preparations from the exudate demonstrated numer- 
ous leucocytes, red blood-cells, and the gas bacillus, but no other organism. 
The demonstration of the presence of the gas bacillus in the blood from 
the wound and in the exudate of the emphysematous area took but a few 
moments. With this finding I amputated the leg above the knee beyond 
the area of emphysema, and placed the patient immediately in a continuous 
bath, where he remained for seven days. The convalescence was unin- 
terrupted. Cultures and animal experiments demonstrated the bacillus 
aerogenes capsulatus and the staphylococcus pyogenes albus. Cultures 
from the granulating stump after three days in the bath were negative 
for the gas bacillus. There was no further emphysemk after operation. 
Case VIIL (Case V., Welch and Flexner.) A patient of Dr. Tiffany, 
of Baltimore, suffered a compound fracture of the right forearm, and was 
admitted ten hours after the accident. The tissues were much lacerated 
and contused, and an attempt was made to save the limb. Thirty-three 



166 SURGERY AND ORTHOPEDICS. 

hours after the injury emphysematous crackling was noticed above the 
wrist, and the tissues were becoming oedematous. Two hours later — 
that is, thirty-five hours after the accident — ^the arm was amputated 
between the shoulder and elbow. The patient made a good recovery. 
Cover-slip preparations and cultures demonstrated the bacillus aerogenes 
capsulatus and pyogenic cocci, and also a spore-producing anaerobic 
bacillus, which was lost. 

Oase IX. (W. Southey Wright.^) A girl, ten years of age, on May 
25, 1898, suffered a compound fracture of both bones of the upper fore- 
arm. Dr. Wright saw the patient thirty minutes after the accident. 
The wound was not bleeding, although the clothes were soaked with 
blood. Both bones projected. The >iviound was washed with a car- 
bolic solution and covered with antiseptic dressings; the arm was 
placed in a splint after the reduction of the fragments. On the 
following morning (the number of hours not stated) Dr. Wright foimd 
that the patient had passed a very bad night ; temperature 102°, 
rapid pulse, slight delirium. The dressings were removed and the arm 
appeared to be in good condition. At 9 p.m., over twenty-four hours 
after the accident. Dr. Wright found the patient in marked delirium, 
and the dressings were soaked with a thin, bad-smelling discharge. The 
edges of the wound were slightly ashy in color. The wound was again 
dressed and the fracture again fixed in splints. The next morning, 
forty-eight hours after the accident, the hand and wrist were cold and 
black, 'and there was emphysema below the wound. Above the area of 
gangrene and emphysema the arm was swollen, and there was a dusky 
redness of the skin extending up almost to the shoulder. Six or eight 
hours later amputation was performed by Mr. Tubby — that is, about 
sixty hours after the accident. Amputation was performed about the 
middle third of the arm, and the wound loosely closed. The patient 
recovered. The infection was attributed to the bacillus of malignant 
oedema, but no complete bacteriological report was made. 

Oase X. (Gildersleeve.^) This patient, seen in consultation with Dr. 
Hill and Dr. Petit, was a boy, ten years of age, who was injured forty- 
eight hours previous to the consultation. The injury was a compound 
fracture of the right forearm. The bones had protruded and come in 
contact with mud. A few hours later, under an ansesthetic, the fracture 
was reduced and a splint applied. No discomfort was felt until the 
morning of the second day (about thirty-six hours), when the boy began 
to complain of pain, and early in the afternoon of the same day the 
forearm began to swell and emphysema and beginning gangrene were 

* London Lancet, August 13, 1898, vol. ii. 

« Medical Record, March 4, 1899, vol. Iv., No. 9. 
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observed. At the time of the consultation, a few hours after the onset 
of these symptoms, the gangrene had extended to an inch above the 
elbow- joint. The hand and forearm were greatly swollen and emphyse- 
matous. Above the line of demarcation the integument was of a dusky 
hue, extending up to the shoulder-joint. An emphysematous crepitation 
could be distinctly felt over the scapula behind and beneath the clavicle 
in front (the emphysema had then extended far beyond the line of gan- 
grene). The patient was at once ansBstlietized and several long incisions 
were made through the forearm and along the back of the hand. Dr. 
Gildersleeve remarks that " as each incision was made the force of the 
escaping gas was sufficient actually to blow the dead muscular tissue out 
of the wound." The arm was dressed in gauze soaked in antiseptic solu- 
tion. There seemed to be some improvement in the local condition, but 
this ceased at the end of three days. On the fourth day Dr. Gilder- 
sleeve amputated the arm at the junction of the middle and upper third, 
leaving the wound open. The patient recovered. There is no bacterio- 
logical report. 

Compound Fracture ; Death (Cases XI., XII., XIII., and XIV.). 
Qute XL (Unpublished ; Halsted's clinic.) Compound fracture of the 
femur, with great laceration and contusion of the soft parts. This patient, 
a male, aged sixty years, was seen by Dr. Finney ten hours after the 
accident, and on account of the extent of the injury, amputation was 
advised but refused. The patient was admitted to the hospital twenty- 
two hours after the accident, and again refused amputation. The wound 
had been carefully cleaned by Dr. Finney and again on admission to the 
hospital, and it had been left wide open. There was, however, evident 
necrosis of the muscles. Forty-eight hours after the injury the gas 
bacillus was found in cover-slips in the wound, but there was no emphy- 
sema. The local and general condition rapidly became worse. The 
patient consented to amputation on the fourth day, but he was in 
collapse at that time, and died fifteen hours later. On examining the 
removed limb we were able to find the gas bacillus in cover-slips only a 
short distance beyond the gangrenous tissue. There was no evidence of 
osteomyelitis of the fractured bone. There was a little emphysema at 
the junction between the necrotic and slightly infiltrated tissue. 

Case XIL (Welch and Flexner, Case IV.) This patient was under the 
care of Prof. Tiffany, of Baltimore, and the cultures and cover-slips were 
made by Dr. Mann. Male, aged twenty-seven years ; compound com- 
minuted fracture of the patella ; wound infected by the clothing. No 
loss of blood, no shock. One and a half hours after the injury Dr. 
Tiffany opened the joint, removed some fragments of the patella and 
stitched the capsule. The patient very rapidly became delirious, and 
there was fever and rapid pulse. Death took place within forty-eight 
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hours after the injury. Emphysema was detected by the resident physi- 
cian a few hours, and by Dr. Tiffany a few moments, before death. This 
emphysema extended about three inches above the fractured patella and 
below, and the tissues were oedematous. On making an incision a red- 
dish serous exudate containing gas-bubbles escaped ; there was no pus. 
No autopsy. 

Case XIIL (Erdmon ;^ also reported by Durham.^ Patient seven 
years old ; compound fracture of the right humerus, middle third, and a 
scalp wound. Seen by Dr. Erdmon in two hours. The tissues were 
dirty and contused. The wound was dressed with every antiseptic and 
aseptic precaution. The patient remained unconscious, probably from 
the head injury. The fever and rapidity of the pulse gradually increased. 
Within forty-eight hours, when the dressings were removed, the arm 
and the pectoral region of the right side were swollen, the skin was oede- 
matous and of a greenish-brown color, and on making an incision a peculiar 
brownish fluid with a slight odor escaped. Erdmon considered amputa- 
tion inadvisable, on account of the involvement of the tissues of the chest- 
wall, but made free incisions. The oedema extended to the posterior part 
of the chest and down the forearm, and some emphysema was noticed. 
Death took place three days after the injury and twenty-four hours after 
the onset of the symptoms of infection. The cultures were carefully 
worked out by Durham, who made his report in the Johns Hopkins 
Hospital Bulletin. 

Case XIV, (Norris.') The patient was under the care of Dr. Bryant, 
of New York, and the case is also reported by Erdmon. The injury 
was produced by the wheel of a heavy truck passing over the right leg, 
which caused a compound fracture of the tibia in the upper third, with 
much contusion and extravasation of blood. On admission the leg was 
much swollen, ecchymotic, and there were signs of air under the skin 
below the tuberosity of the tibia. The knee-joint seemed to be full of 
air and fluid. The patient was in shock and the foot was cold. The 
operation consisted in opening the wound and thoroughly washing it out 
with bichloride solution. In forty-eight hours the temperature gradu- 
ally rose to 104°; the patient was restless, the leg was greatly swollen, 
and on making incisions a large quantity of offensively smelling fluid 
blood flowed out. The wound was irrigated frequently with carbolic 
acid and kept in hot carbolic dressing. The temperature continued to 
rise and the condition to grow worse. An anaesthetic was given, and on 
making further incision gas was noted in the tissues (emphysema had 
not been noted before). The incisions were carried up into the thigh 
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and drainage-ixibes were inserted. On the sixth day the limb was 
amputated at the lower third of the femur. The patient died five days 
later. Cultures made by Dr. Norris demonstrated the presence of the 
bacillus lacteus aerogenes. 

Compound Feactuke; Recovery. The four cases of compound 
fracture which recovered should be contrasted with the four cases which 
died. In the former amputation was performed between the fourteenth 
and fifty-fourth hour after the accident. In Cases VIII., IX., and X. 
the extent of the injury to the soft parts and the emphysema were as 
marked as in the cases which died, but the earlier amputation saved life. 
Case VII. is the most interesting one of this group. It demonstrates 
a definite infection with the gas bacillus following operation, the only 
example in the twenty-two cases. Here we have an amputation for a 
railroad crush performed a few hours after the accident without any 
antiseptic precautions. Six hours later the wound was opened for hem- 
orrhage and thoroughly irrigated. There was no evidence whatever at 
that time of infection, nor any laceration of the tissues ; the circulation 
both of the skin and muscle at every point seemed perfect. Yet six 
hours later, with the acute onset of high fever, intense pain, rapid pulse 
and respiration, the symptoms of a virulent infection took place. And 
on examining the wound nothing was found but a little serum beneath 
the flaps, containing gas bacilli and cocci (staphylococcus pyogenes albus), 
and very slight and not extensive emphysema of the subcutaneous tissues. 

Compound Fracture ; Death (Cases XI., XII., XIII., and XIV.). 
In one caise, although the patient was carefully treated antiseptically two 
hours after the accident, and had symptoms of infection twenty-two hours 
after the accident, and although the gas bacillus was found in forty-eight 
hours, amputation was not performed for ninety-six hours. In Case 
XIV., although the wound was opened by free incision forty hours after 
the accident, amputation was not performed until the sixth day, and death 
took place on the eleventh day. 

Case XII. is of especial interest, because the wound about the knee- 
joint was thoroughly cleaned an hour and a half after the accident. The 
rapidity of the symptoms and of emphysema were more marked than in 
any other case, and death took place forty-eight hours after the accident ; 
no operation was performed. 

In Case XIII., although the wound was dressed carefully two hours 
after the accident, the symptoms of infection and emphysema were rapid ; 
amputation, however, was not performed, on account of the involvement 
of the tissues above the shoulder. Death took place forty-eight hours 
after the accident. This case should be compared with Case IX., in 
which recovery followed amputation, although the emphysema had 
extended up and beyond the point of amputation. 
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Recent Lacerated Wounds (Cases XV. and XVI.). Case XV. 
(Unpublished case; Halsted's clinic.) Admitted December 3, 1898, 
with a large lacerated wound over the right scapula. The skin and 
muscles were torn, exposing the bone, but there was no fracture. Very 
little loss of blood ; no shock. The wound within a few hours after the 
injury was thoroughly cleaned with 1 : 1000 bichloride, and swabbed 
out with pure carbolic. It was left open and irrigated twice a day for 
forty-eight hours. At this time there was no fever and no appearance 
of infection. Some of the muscular tissue lining the wound was slightly 
necrotic. At the operation the necrotic tissue was excised ; the wound 
closed. Ten hours after the operation the temperature rose suddenly to 
104°; the patient was restless and complained of pain in the wound. 
The wound, opened at once, contained a little blood-stained serum ; the 
skin edges were slightly oedematous, but no emphysema nor gas was 
present. Ck)ver-slip preparations made at once showed numerous large 
bacilli and streptococci. Cultures by Dr. Clopton demonstrated the 
streptococcus, the gas bacillus, and two unidentified bacilli. The wound 
was left open and the patient put in a continuous bath. Convalescence 
was uninterrupted. Gras in the discharge or emphysema were never 
noticed. 

Case XVI. (Unpublished case ; Halsted's clinic.) Lacerated wound 
of the scrotum. Admitted twelve hours after the accident. There was 
a good deal of hemorrhage, and the wound had been dressed with a 
dirty rag, and later sutured with interrupted silk. About four hours 
after admission (sixteen hours after the accident) the temperature rose to 
103.8°. It was noticed that the scrotum was red and oedematous, and 
there was a slightly bloody discharge from the loosely approximated 
wound. Cover-slip examination from this fluid showed numerous leu- 
cocytes and many large bacilli with the morphology of the gas bacillus. 
The wound was opened and left open, and the patient made an uninter- 
nipted recovery. The wound healed by granulation after the separa- 
tion of a stnall area of necrotic skin of the scrotum ; no emphysema was 
noted. 

These two cases (XV. and XVI.) are of interest. In Case XV. the 
open wound was thoroughly disinfected, even with pure carbolic. It 
should be remembered, however, that there was a good deal of destruc- 
tion of the muscle. When this necrotic tissue was excised forty-eight 
hours later, and the wound thoroughly cleaned and closed, the symptoms 
of infection began at once. These symptoms were relieved the moment 
the wound was opened again, although myriads of gas bacilli and pyo- 
genic cocci were present, demonstrating how virulent these bacteria are 
when the wound is closed and how harmless, frequently, when the wound 
is left open. Case XVI. is similar. Here the symptoms of infection 
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were immediately relieved when the sutures were cut and the wound left 
open, although gas bacilli in great numbers were found in the cover-slips, 
as well as a few pyogenic cocci. 

Emphysematous Phlegmon or Cellulitis (Cases XVII., XVIII., 
XIX., XX., and XXI.). Oise XVIL (Welch and Flexner, Case VI.) 
Patient of Dr. Mann ; female, aged seventy-four years. When firat seen 
the hand, forearm, and arm were much swollen, with red lines extend- 
ing to the elbow. The hand itself was gangrenous, with blebs contain- 
ing bloody, offensively smelling fluid. Emphysema was present as far 
as the deltoid muscle. Greneral condition bad; amputation was per- 
formed at the insertion of the deltoid muscle, and examination of the 
amputated arm showed that the tissues were disorganized and infiltrated 
widi an offensive bloody exudate, in which gas-bubbles were plentiful. 
The patient^s general condition improved and the emphysema of the 
tissues above the line of amputation disappeared. On the fourth day 
symptoms of tetanus appeared, and death took place two days later ; no 
autopsy. Cultures and cover-slips showed streptococci and the bacillus 
aerogenes capsulatus fully identified. From the wound after amputation, 
no gas bacillus. 

Case XVIIL (Durham.^) The patient, a woman, aged twenty-three 
years, was admitted with a swelling beneath the left lower jaw, which 
began three days before admission. The teeth on that side were decayed. 
The swelling of the neck rapidly increased, and was associated with 
fever and difficulty in swallowing and breathing. On account of the 
difficulty in swallowing and breathing the patient was intubated on the 
third day, and some hours later an incision was made into the swelling 
of the neck. Emphysema had never been noted, but there was marked 
oedema. The pus did not contain gas. Some fourteen hours after the 
incision emphysema was noted at the angle of the jaw. The patient 
died four days after admission, seven days after the onset. Cultures 
and cover-slips examined by Durham demonstrated the presence of the 
bacillus aerogenes capsulatus and the staphylococcus pyogenes aureus and 
albus. There was no autopsy. The case was considered clinically to be 
one of anthrax infection. 

Case XIX. (Mentioned by Welch and Flexner, p. 20.) A patient of 
Dr. Mann, from the clinic of Prof. Tiffany. The affection began as a 
small, black blister on the palmar surface near the end of the left ring 
finger. The entire hand rapidly became swollen and oedematous, and 
emphysema was present up to the wrist. There was high fever and a 
rapid pulse. Free incisions were made and the hand placed in a hot 
bichloride bath. Recovery took place, with the loss of the middle finger 

* Johns Hopkins Hospital Bulletin, 1897, vol. viii. 
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from gangrene. Cultures by Mann demonstrated the streptococcus 
pyogenes and the bacillus aerogenes capsulatus. 

Case XX. (Mentioned by Welch and Flexner, p. 22.) Case of Passow. 
Three weeks after superficial wound of the hand^ which healed slowly by 
suppuration, the patient developed septicaemia, and a few days later an 
emphysematous swelling over the right shoulder-joint, extending down 
the arm. The joint was incised ; the fluid was brownish and contained 
gas, and there was an odor of sulphuretted hydrogen. Death three days 
later. Gras was not found in the blood or internal organs. Passow 
^ identified the bacillus with FraenkePs bacillus of gaseous phlegmon. 

Case XXL (Welch and Flexner, Case III., clinic of Dr. Halsted.) 
A male, aged thirty-five years, eight days before admission, suffered from 
a contusion over the right buttocks and thigh, and five days later came 
to the dispensary complaining of pain and tenderness along the sciatic 
nerve. There was no external evidence of infection at that time. He 
was treated for sciatica. He was admitted to the surgical ward on the 
eighth day. Temperature 101°, pulse 85. Swelling of the posterior 
upper two-thirds of the thigh, with tenderness, was present, but there 
was no emphysema. The skin at this time was not red nor oedematous, 
but the deeper tissues were infiltrated. There was no involvement of 
the joints. On rectal examination there was a distinct fulness and 
tenderness on the right side of the rectum 4 cm. above the sphincter. 
Eight hours later emphysema was noted for the first time in the pop- 
liteal space. At the operation an incision was made from the popliteal 
space to the tuberosity of the ischium. It was clearly demonstrated 
that the pus, which was filled with gas-bubbles, came from the pelvis 
through the great sacro-sciatic foramen. There was definite emphy- 
sema of the tissues and purulent material containing gas-bubbles. 
The muscles were infiltrated and matted together by fresh exudate. The 
emphysematous condition extended down toward the foot. At the opera- 
tion and at the autopsy the gas bacilli and other bacteria were found in 
the wound. At the autopsy (by Flexner) gas bacilli were found in the 
lungs, but not in the blood or other organs. The autopsy demonstrated 
that the infection began in the perirectal tissue within the pelvis on the 
right side. At this position in the rectum of the right side there were 
two perforations. The infection extended along the rectum into the 
ischial rectal fossa and from the pelvis along the great sciatic nerve. 

Gas Bacillus Infection in a Case of Gangrene Following 
Ligation of an Artery. Case XXIL (Unpublished ; Halsted's clinic.) 
Male, aged thirty-four years. Ligation of the femoral artery in Hun- 
ter's canal for an arterial venous aneurism in the popliteal space. Gan- 
grene of the foot and leg, extending to a position about 4 cm. below the 
knee, b^an at once. The patient suffered severely from pain. On the 
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tenth day there was a sudden rise of temperature to 105°. For this 
reason amputation was performed at once. The leg was first removed 
above the line of demarcation. The operator (Bloodgood) noticing an 
(edematous condition of the muscles, but no gas-bubbles, had cover-slips 
made immediately, and these showed great numbers of bacilli. Later, 
a few gas-bubbles were found between the muscles. The aneurismal 
sac in the popliteal space was incised and contained both clotted and 
fluid blood and a few gas-bubbles, and cover-slips demonstrated the 
presence of the gas bacillus in great numbers. The demonstration of 
the presence of the gas and bacilli in the tissue and in the aneurismal 
sac was an indication for amputation of the thigh, which was done at 
the middle third, and the patient placed in a continuous bath. Con- 
valescence uninterrupted. It is interesting to note that when the sec- 
ond amputation was done for the granulating stump, two months after 
the first amputation, in a small subcutaneous abscess, the gas bacilli were 
found (by Gushing), although there was no gas and no emphysema. 

Emphysematous Phlegrrum (in Case XVII.). The time of the onset 
of the infection is not given, but the entire arm was emphysematous, and 
it appeared as if the infection began somewhere in the fingers or hand. 
In this case it appears as if recovery would have taken place if infection 
by tetanus had not also been present, which seemed to be the cause of 
death. In Case XVIII. it would appear that if the operation had been 
performed when the patient was first seen, three days after the beginning 
of the infection, rather than three days later, recovery would have fol- 
lowed. The portal of entrance in this case seemed to be from the mouth 
through the carious teeth. Case XIX. was a definite emphysematous 
cellulitis, beginning from a small blister in the palm of the hand. It 
is not noted how long after the beginning of the infection the free 
incisions were made. Recovery in this case, however, followed without 
amputation. Case XX. represents the only one where we have an 
infected wound with a metastatic arthritis of a neighboring joint. The 
gas bacillus infection was probably secondary, as the joint symptoms did 
not begin until three weeks after the wound of the hand. In this case 
amputation was not done, but simple incision of the joint. A rapid 
amputation at the shoulder-joint might have given a different result. 
In Case XXI. tlie cause, position, and the portal of entrance of the 
infection were difficult to make out before operation. The patient was 
not seen until the eighth day, and although free incisions were made, 
death took place. In this case, unquestionably, the gas bacillus entered 
the tissues of the pelvis from the rupture of the rectum. 

Case XXII. is unique. I observed this case thr6ughout. Here we 
have gangrene following ligation of the femoral artery. There was no 
wound on the skin over the gangrenous leg, and the healing of the wound 
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on the thigh, through which the artery was ligated, showed no evidence 
of infection ; yet on the tenth day there was a sadden rise of tempera- 
ture, and the gangrenous leg showed beginning oedema. The gas bacillus 
in pure culture was found in the tissues of the leg, not only in the area 
of gangrene, but above it and in the sac of the aneurism, along with gas- 
bubbles, but not in the wound. The operation was performed a few 
hours after the beginning of the infection, and recovery followed. 

Unquestionably, in gas bacillus infections an early diagnosis is always 
possible and not at all difficult. In any recent wound with symptoms 
of infection one should at once make cover-slips from the fluid in the 
wound. The presence of large bacilli, morphologically like the gas 
bacillus, even with the absence of gas-bubbles or emphysema, is prac- 
tically in the majority of cases pathognomonic of a gas bacillus infection. 
If one finds, in addition, air-bubbles in the fluid or emphysema of the 
tissues, plus the presence of bacilli in cover-slips, there is practically no 
question about the diagnosis. If the infection is recognized early, and 
the destruction of the soft parts and bone is not extensive, free incisions 
mth immediate continuous bath treatment should be tried. If the gen- 
eral symptoms of infection are not immediately relieved amputation 
should be done. If, however, the infection is recognized late one should 
take no risk, but amputate at once. The bacilli present are usually so 
numerous, at least they have been so in the eleven cases which we have 
observed in Halsted's clinic, that a cover-slip preparation from the tissues 
will always demonstrate the extent of the gas bacillus infection. 

Hie Indication for a Higher Amputation in Case XXIL Had I not 
found the baoilli on a cover-slip preparation in the sac of the aneurism 
there would have been no indication for an amputation above the knee ; 
but looking for it there at the time of the operation probably saved the 
patient's life. A lower amputation, leaving the large aneurismal sac in 
the popliteal space already infected with gas bacilli, would probably have 
led to further extension, and perhaps, before it was recognized, a second 
amputation would have been too late. 

Clinically, the subject of gas phlegmon seems settled. An early diag- 
nosis will probably save life, and from many observations an amputation 
may not always be necessary. The etiology is not yet settled, however, 
and this is a study in pure bacteriology. A number of anaerobic bacilli 
and a few aerobic may be Isolated. 

The Bacillus Aerogenes Oapsulatus in the Blood During Life. 
N. B. Gwyn' is the first to cultivate this bacillus from the circulation 
during life. Previous observers have never been able to find the bacillus 
in the blood except at autopsy, but Welch and others thought that the 
bacillus entered the circulation before death. 

* Johns Hopkins Hospital Balletin, July, 1899. 
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Clark/ in discussing emphysema of the abdominal parietes following 
laparotomy, mentions in detail the case observed by me in Dr. Hal- 
sted's clinic, in which the gas formation was due to the bacillus of Welch 
and Nuttall. The portal of entrance was probably from the appendix, 
which had been removed between attacks. Emphysema following lapar- 
otomy, excision of tumors in the neck, and operations on the chest in 
which the pleura or lung are injured, even simple aspiration, is not 
uncomimon. Although so far only the case mentioned by Clark has been 
observed to be due to the gas bacillus, yet surgeons should always bear 
in mind this possibility, especially after laparotomies in which the intes- 
tine has been opened. The bacillus aerogenes capsulatus is not an 
uncommon habitat of this part of the body. Clopton (personal com- 
munication, Johns Hopkins Hospital) has lately found the bacilli twice 
in the appendix. Simple emphysema and gas phlegmons are, I believe, 
easily to be differentiated ; in the latter oedema and tenderness are pres- 
ent. However, a cover-slip and culture examination should always be 
made from the wound. 

Dobbin (personal communication, Johns Hopkins Hospital) observed 
gas phlegmon following the infusion of salt solution beneath the breast. 
The infusion had to be rapidly performed in the very uncleanly home of 
the patient, who was in collapse from a hemorrhage following parturi- 
tion. No precautions could be taken. Recovery, however, followed 
incision. Cultures demonstrated an anaerobic bacillus, which was care- 
fully worked out on the various media and observed extensively with 
animal inoculations. The bacillus, with few exceptions, was identical 
with that described by Welch and Nuttall. 

ORIENTAL SORE OR DELHI BOIL. 

Kipling's^ description of this deformity : " Her face was as white as 
bone, and in the centre of her forehead was a big silvery scar, about the 
size of a shilling — ^the mark of a Delhi sore which is the same as a 
' Bagdad date.' This comes from drinking bad water, and slowly eats 
into the flesh till it is ripe enough to be burnt out," may be confirmed 
by observations on the soldiers returning from our foreign tropical pos- 
sessions. German surgeons have lately seen this local infection among 
some of the members of the Emperor's suite after their return from 
Palestine, and French surgeons in soldiers after their return from Tunis. 
English surgeons, because of their wide tropical experience, are very 
familiar with the oriental sore, and Makins gives us an excellent descrip- 
tion in Treves' System of Surgery, 

* Progressive Medicine, vol. ii., 1899, p. 226. 

• The Da/s Work— William the Conqueror. 
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Loewenhardt/ before the Twenty-eighth German Surgical Congress, 
reported three cases. The etiology is not yet established. It is a distinct 
local infection^ with a varying period of incubation — ^usually a number 
of months. It is highly contagious and auto-inoculable^ and first appears 
as a red papule on the exposed parts of the body ; this papule slo^vlj^ 
enlarges and is covered with a scab. Central necrosis follows and the 
suppuration is profuse. Healing takes place slowly. The surrounding 
skin may become secondarily infected with the formation of a number 
of boils, and the resulting scar is often a great deformity. An early com- 
plete excision, I think, would lead to a quicker cure, with less deformity. 
The English surgeons are apt to wait for suppuration and then to cau- 
terize. American surgeons in the Phih'ppine Islands and those at home 
may have an opportunity to demonstrate the cause of this infection. 

MADURA FOOT (HYOETOMA.) 

James R. Wright? reports a very interesting case, with excellent plates, 
both of the gross specimen and microscopical section, and of cultures. 
The most important feature of this article is that Wright has been able 
to cultivate the fungus from the melanoid granules. He states that 
" From a consideration of the results of this list of observers it is quite 
evident that the disease known as mycetoma is due to two different organ- 
isms — in other words, that the black granules of the melanoid form are 
composed of an organism entirely different from the organism or organ- 
isms making up the pale or orchroid granules," and that " There can be 
little doubt that the melanoid granules are composed essentially of a 
fungus or a hypomycete, and that probably one and the same fungus has 
been seen by other observers. The chief thing lacking in these studies 
of the melanoid granules has been the growing of the fungus. The 
cultivation has been accomplished in a case reported below." 

Clinical History. The patient was an Italian woman, twenty-six years 
of age, who was admitted to the Massachusetts General Hospital in 
December, 1897. It is interesting to note that when first seen in the 
out-patient department by Dr. C. A. Porter, the condition of a probable 
Madura foot was suggested by him. The disease was situated at the 
base of the second and third toes on the plantar surface. There were 
swelling and desquamation of the epithelium, and there was present a 
small sinus, from which could be expressed a dirty, greenish fluid. The 
characteristic observation, however, was the recognition of black, hard, 
irr^ular granules, like grains of gunpowder, in this fluid. On the dorsum 

1 Centralblatt fur Chirurgie, 1899, No. 27. 

' Journal of Experimental Medicine, 1898, vol. iii. 
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Fig. 1. — Portion of the amputated part, showing the black granules and general char- 
acter of the lesions as seen with naked eye. 

Fig. 2. — Section showing black granules and general features of the lesions as they 
appear under a low magnifying power — Zeiss a,. 

Figfi. 3, 4 5, 6. — Sections showing the granules and surrounding cells. All, with the 
exception of Fig. 4, taken with Zeiss apochromat. 16 mm. Fig. 4 taken with Zeiss 
apochromat. 4 mm. Figs. 5 and 6 represent the tubercle-like nodules with the parasite 
in the centre. ( Wright. ) 



Fio. 1 



PLATE II. 



Fi«. 2. 





Fig. 1. — Fungus elements from a granule after bleaching and softening with sodium 
hypochlorite solution. A branching, septate hypha is shown. Zeiss apochromat. 4 mm. 

Fig. 2. — Section showing margin of two contiguous granules, highly magnified. Zeiss 
apochromat. 2 mm. The small clearer areas represent fungoid elements. The darker 
substance represents the hyaline embedding substance. 

Fig. 3.— Jilack granule, with mycelial growth proceeding from it. Zeiss a^. Culture 
in bouillon. 

Fig. 4. — Showing structure and appearances of the hyphaj of the mycelium obtained 
from the granules. Zeiss apochromat. 4 mm. 

Fig. 5 — Two bouillon cultures showing the powder-puff ball appearance. (In one of 
the black granules is seen the centre of the growth. ) 

Fig. 6 — Potato culture of the hyphomycete obtained from the granules. The black 
globules are composed of a dark-brown fluid. ( Wright. ) 
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of the second toe there was a small ulcer. The disease had beea present 
about six months. A piece was excised for microscopical examination, 
but the black granules were the most diagnostic point. It was consid- 
ered a case of Madura foot of the melanoid variety, and amputation was 
performed of four toes, together with the four corresponding metatarsal 
bones. 

Wright gives a most careful gross and microscopical description of the 
appearance of the disease (Plate I.). In Fig. 1 the jet-black melanoid 
granules in the granulation tissue are plainly seen, and in Fig. 2 the 
same granules in microscopical section. Figs. 3, 4, 5, and 6 are sections 
of the granules themselves with the higher power. Tubercle-like nod- 
ules with the parasite in the centre (Plate II.) are also seen. Fig. 1 
shows the fungus from the granule after bleaching and softening with 
sodium hydrochloride solution. Fig. 2 shows the margin of two con- 
tiguous granules highly magnified. The small, clearer areas represent 
the fungus elements ; the darker substance the hyaline embedding sub- 
stance ; Fig. 3, the black granules with mycelial growth proceeding from 
it ; Fig. 4, the structure and appearance of the hyphse of the mycelium 
obtained from the granules ; Fig. 5, two bouillon cultures, showing the 
powder-puflP-ball appearance, and in one the black granule is seen in the 
centre of the growth. Fig. 6 is a potato culture obtained from the 
granules. The black globules seen are composed of dark brown fluid. 

The importance of this observation, then, is the isolation and cultiva- 
tion of the fungus producing the black granules in the melanoid variety 
of Madura foot. Wright goes into the literature, especially of the three 
undoubted cases which have been reported in this country. 

Dr. Porter is to be congratulated on recognizing the disease from its 
gross appearance. Although Madura foot is endemic in India and not 
uncommon in Africa and Italy and other tropical and sub-tropical 
countries, and supposed to be very rare in this country, nevertheless 
if we are more alert the number of these interesting cases will, perhaps, 
increase in this country.^ 

AHPUTATION. 

When to Amputate. To estimate the mortality of amputation a 
great number of details must be considered. In a great number of 
cases the chief question is not hoWy but trA^n, to amputate. In the 
recently injured the question of amputation during shock is a most im- 
portant one. If there is little or no shock the mortality of an ampu- 
tation is practically nil. When the patient has lost much blood and 

* See Progressive Medicine, March, 1899, p. 234, for review of pathology of 
Wright's observation. 
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shock is marked the surgeon has to decide between two dangers — ^that 
of death due to an immediate operation or infection from delay. My 
experience in the clinic of Professor Halsted (and as far as I am able 
to judge from the majority of others) teaches as follows : 

Recently injured limbs demanding amputation can be divided into two 
groups : Those patients whose general condition is good, the symptoms of 
shock slight, and in whom the loss of blood has been but very little. 
In such cases an amputation may be done at once. Nevertheless, there 
is no great hurry, and it is always better to give the patient the benefit 
of the doubt. The patient should be placed in bed and external heat 
applied; salt solution per rectum and under the skin, although not 
positively indicated, will be a saf^uard. A hypodermatic of morphine 
(gr. -j^ to ^) will do good by its relief of pain and restlessness. The 
injured part can be prepared carefully for operation. This delay of from 
one to two or three hours decreases rather than increases the possibilities of 
death. The operation can be done carefully and completely, and unless 
the surgeon misjudges the condition of the patient, the mortality should 
be practically nU. 

All other cases belong to the second group. In these one observes 
all degrees of shock from varying amount of loss of blood and shock 
due directly to the extent and nature of the injury. 

In such cases one should check the slightest loss of blood, and at once 
treat the patient most energetically for shock and loss of blood, if any 
has occurred. Quiet in a bed elevated at the foot, external heat, repeated 
and sloio infusion of salt solution beneath the breasts, and, if retained, 
salt per rectum, hypodermatic injection of small doses of morphine (gr. 
T^(r ^ T^J )f unquestionably do good. The advantages of hypodermatic 
injection of strychnine and atropine are difficult to estimate. Hare is 
very positive that atropine is indicated, because of its action on the viaso- 
motor apparatus. It seems settled, from a pathological stand-point, that 
it is not the heart but the vasomotor system that is collapsed in shock. 
The heart needs more fluid, which can be supplied by salt infusion, but 
the vasomotor constriction needs assistance ; its weakness with dilatation 
of the vessels means death ; theoretically, and apparently practically, 
atropine is the drug. External heat, with elevation of the foot of the 
bed, and salt infusion are the chief remedies. 

The amputation must not be delayed too long — ^after, perhaps, six 
hours each hour increases the danger of infection — but just how long 
the surgeon should delay is a difficult and, I believe, not yet settled 
question. 

In the majority of cases, if the patient is to recover at all from the 
shock, some signs of improvement should be seen in four to six hours. 
In these cases the operation should be rapid and the ansBsthetic time very 
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short. The operation should consist of a simple amputation of the 
crushed member. 

To do this, except at the shoulder or hip-joint, should take but a few 
minutes. A very little ether is given. The Esmarch bandage is rapidly 
applied, and severing of the soft parts and bone takes but a moment. 
The anaesthetic is discontinued. The clamping and tying of vessels can 
be done without it and the wound should be left open. In a few cases, 
after twenty-four or forty-eight hours, the patient's condition will allow 
a secondary suture. In the majority of cases one must wait longer for 
the secondary operation. The importance of recognizing the condition 
of the recently injured patient cannot be overestimated. Properly 
delayed, the later very rapid amputation will seldom of itself be a factor 
in the death, should it take place. 

The Decision of the Proper Moment to Amputate for an 
Infection is a Second very Difficult Question. The happy 
results of an early amputation in the gas bacillus infection have been 
demonstrated in this article. No careful observation of a great number 
of cases has appeared in the literature either of amputation in relation 
to shock or to infection. 

The decision is much more difficult in infection. In the recently 
injured, the condition of the limb as a rule indicates of itself that an 
amputation must be done. In infection it is the danger of death from 
toxic or bacterial general infection which demands the removal of the limb. 
The proper moment to amputate to avoid the danger is always a difficult 
one to decide. When the local infection has made the limb useless am- 
putation is indicated irrespective of the general condition of the patient. 

I have discussed these two indications for amputation chiefly to show 
that mortality statistics, if properly made in a sufficient number of cases, 
would be of great value, especially to surgeons whose personal experi- 
ence is still limited. Experience in such cases is only gained in unusu- 
ally large clinics and after a number of years. Even in these clinics 
there is still room for improvement in the mortality rate of amputations 
for recent wounds, compound fracture, and for infection. 

Amputation for Pathological Gonditions. In this operation we 
practically need not consider the mortality ; the question is whether the 
diseased condition itself indicates an operation. New growths, tuber- 
culosis, and osteomyelitis are the most usual indications. 

Until recently a diagnosis of sarcoma of the limb indicated an 
amputation, but later observations have demonstrated that a resection 
will give in many instances as frequent immunity to local recurrence 
as amputation. 

Amputation is seldom performed for tuberculosis. The early recog- 
nition of the disease with proper treatment in some cases leads to a cure 
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without even an excision of the joint, and experience has taught us that 
an excision, even if all the local disease is not eradicated, leads to a 
perfect result. 

Osteomyelitis is seldom an indication for amputation. In cases 
where the entire diaphysis is a sequestrum, proper treatment will allow 
the periosteum to replace this defect. The early recognition and proper 
treatment of a secondary infected joint is frequently followed not only 
by a recovery but by a movable joint. 

Osteoplastic Amputation. The most important recent contributions 
to amputation are those which deal with the osteoplastic method, espe- 
cially Bier's. These operations are confined to the lower limb, chiefly 
the leg. Their object is to make a stump which will bear direct press- 
ure without discomfort, so that the end of the stump will carry the 
weight of the body. Hildebrandt* has written the best and most com- 
plete article on the subject. In English and French literature one sees 
little mention of this important addition, and even in Germany it seems 
to have received little attention except adverse criticism. Hildebrandt's 
observations, I am sure, will produce the proper reaction in its favor. Hil- 
debrandt writes from Prof, von Esmarch's clinic, where Bier introduced 
his method in 1892 and 1893. This very thorough article first con- 
siders the causes of atrophy of both the soft parts and the bone of the 
stump. This atrophy always takes place in stumps which do not directly 
bear the weight of the body. The causes of this atrophy are carefully 
considered — the decreased use, the loss of function from the division of 
muscular insertions, the absence of direct pressure on the bone in the 
stump. The artificial limb in these cases carries the weight of the body 
indirectly by circular compression of the limb, and this increases the 
atrophy. 

Hildebrandt's observation of such stumps of various ages corresponds 
with those of others as to this well-known atrophy, and needs no further 
discussion. The relatively less atrophy, and frequently the entire absence 
of atrophy in stumps (chiefly the bone) which carry directly the weight 
of the body, have been observed by Hildebrandt in all his cases. This 
observation has escaped others because this form of stump is not a 
common one, and especially as those of Bier's method are of recent date. 
The most important contribution of the article is in r^ard to the factor 
which allows certain stumps to bear direct pressure. The following 
stumps have this important function : 

1. Piroffoff's amputatioriy in which the sawn os calcis is placed against 
the sawn surface of the tibia and fibula. (See Fig. 10.) 

2. Ssabanejero. In which a longitudinal section from the tibia is 

* Deutsche Zeitachrift fur Chinirgie, March, 1899, Band li.. Heft 1 and 2. 
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(The 



placed over the sawn surface of the condyles of the femur, 
resultant stump is better than after a Griette.) 

3. AU Exariicvlations. In these cases there is no exposed bone to 
produce callus or a bone-scar. 

4. Kummer and Oilier. A method in which the sawn surfaces of the 
tibia and fibula are covered with a flap from the sole of the foot. In 
this case the bone-scar is covered with a thick layer of skin, which is 
used to pressure. 

Fig. 10. 




X-ray photograph of Pirogoff amputation ; no bone atrophy. 



5. Biei^s osteoplastic amputation of the leg, in which the sawn surfaces 
of the tibia and fibula are covered with a bone-plate from the tibia. 
The bone-scar in this case is at the side and not on the end of the bone. 
Hildebrandt agrees with Bier, that it is the callus which produces a 
tender bone-scar and prevents any direct pressure in all diaphyseal 
stumps. The bone Is always (even a metacarpal bone) strong enough 
to bear the weight ; it is always the pain and tenderness to pressure 
which prevents the stump from bearing the weight of the body. 
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It is, therefore, the exposed bone-scar with its tender callus which 
does not allow the stump to cany the weight of the body. This ten- 
derness of all diaphyseal amputation stumps is well recognized by sur- 
geons. It varies with different cases, but seldom is such a stump able 
to carry the body on its end. 

Amputations through the epiphysis, according to many observations, 
are less likely to be tender than those through the shaft. Some of these 
stumps, as Syme's at the ankle and Garden's at the knee, will now and 
then be able to carry direct. Hildebrandt believes it is due to the less 
callus thrown out by the exposed bone-surface in the epiphyseal stump, 
and chiefly because the bone-area Ls larger and the weight distributed. 

Fio. 11. 




X-ray of stump — Bier^a method of osteoplastic amputation. 



Practical observations demonstrate that the epiphyseal stump stands 
direct pressure frequently, but by no means always. The end of a 
stump by exarticulation has no bone-scar ; it is never tender, and can 
always carry the weight directly. 

Gritti's amputation at the knee is theoretically correct : the bone-scar 
is not exposed, but for some reason such stumps in at least 50 per cent, 
of cases do not stand direct pressure. The character of the skin and 
the bursffi on the patella, according to Hildebrandt, may explain this. 

In Bier's amputation, if the bone-plate is too small, or when it has 
slipped, the exposed bone-scar becomes tender as in other amputations, 
and this misfortune may detract from the result. Hildebrandt's obser- 
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vation of a number of amputations after Bier's method demonstrated 
conclusively an absence of atrophy in the stump (chiefly the bone), pain- 
less scar, and the ability of the stump to bear (directly) the weight of 
the body. Practically the leg stump of the Bier method is the most 
useful one. Although Bier did not think that his method was especially 
applicable to the shaft of the femur, Hildebrandt goes further and advo- 
cates the osteoplastic method here, believing that a stump which could 
bear some or all the weight would be more useful than the usual one in 
which the pelvis carries the weight. These observations should influence 
all surgeons to cover the exposed sawn surface of the diaphysis, and even 
if possible the epiphysis, with a bone-plate, so that the bone-scar is at the 

Fio. 12. 




X-ray of stump — Bier's method of osteoplastic amputation. 

side and not at the end of the stump. Although we have not followed 
Bier's method as yet in the surgical clinic of the Johns Hopkins Hos- 
pital, Hildebrandt's article has convinced me that this osteoplastic method 
will give more useful stumps. 

Figs. 11 and 12^ are excellent X-ray photographs of two amputated 
stumps ; neither shows atrophy. In Fig. 12 the union of the bone-plate 
is fibrous ; this condition, however, did not impair the result. 

Bruns' Subperiosteal Amputation of the Leg. Otto Hahn* 
writes on this method from Professor Bruns' clinic, and reports on eighty- 

* Deutsche Zeitschrift fur Chirurgie, 1899,- Band li., Heft 1 and 2, pp. 134, 135. 
' Beitrage zur klinischen Chirurgie, Band xxii. 
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one cases which have been observed since the method was introduced in 
1893. The principle of this method is to make two flaps which consist 
of all the soft parts^ inclading the periosteum ; in some cases a separate 
skin-flap is made. 

The advantages are : (1) It is technically easy ; (2) it gives the best 
condition for wound healing ; (3) the danger of gangrene of the flaps is 
greatly diminished ; (4) it makes a good and satisfactory stump ; (5) it 
is satisfactory for all conditions. 

Hahn criticises Bier's osteoplastic amputation^ because it is technically 
more difficult and because the immediate healing is not so good or cer- 
tain as in the Bruns method^ and because the form of the stump after the 
latter method is more perfect. I agree with Hildebrandt's answer to 
this criticism, that the ultimate form of the stump, and especially its 
ability to bear directly the weight of the body, are the most important 
considerations. Hahn does not discuss this point, and Hildebrandt has 
clearly proven the ultimate advantages of the osteoplastic stump. The 
question of a periosteal flap is not yet settled. The great majority of 
surgeons do not think it is necessary except when an osteoplastic opera- 
tion is done. Bier uses a periosteal flap, with and without the soft 
parts, to nourish the bone-plate. 

Given a patient in good condition for operation an amputation is a 
very simple affair. One should make long flaps of skin and if possible of 
muscle (all the soft parts). The immediate advantage of thick flaps (as 
in Bruns' method) is the better circulation. Later, atrophy may take 
place. A cushion of soft parts, except thick skin like the sole of the 
foot, is of no value to help the bone carry the direct weight of the body. 
We seldom see suppuration except after amputation for infection. The 
cause in such cases is not the method of amputation. Gangrene of the 
flaps is uncommon except after amputations for severe injuries, when 
the surgeon in his zeal to save as much as possible of the limb retains 
skin whose circulation is injured by contusion. From a careful and 
somewhat extended reading of recent literature on amputation compared 
with our experience in Professor Halsted's clinic, I am inclined to feel 
that a special method of amputation is of little importance. It is simply 
necessary to make flaps whose circulation is good and which when sutured 
will be under no tension. One avoids distention of the wound with 
blood by very careful ligation of the vessels. These flaps will vary with 
the condition of the parts amputated. The nearer to the circular method 
the better. However, to obtain with certainty a stump which will bear 
direct pressure, one must cover the diaphyseal, and if possible even the 
epiphyseal surface with a bone-plate after the method of Pirogoff, 
Ssabanejew, or Bier. If this cannot be done at the first operation it 
can always be accomplished later, as shown by Bier and Hildebrandt 
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Bier^s method of secondary osteoplastic amputation. 
Fig. 15. 




X-ray of stump, showing ends of bone covered after the secondary osteoplastic method 

shown in Figs. 13 and 14. 

(Figs. 13 and 14*), by removing a wedge of bone from the shaft at some 
distance from the end of the stump and then turning up the bone and 



» Deutsche Zeitschrift fur Chirurgie, Band li. p. 139. 
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the soft parts. This procedure removes the bone-scar from the pressure 
end (Fig. 15). 

Solomoisci^ gives a complete history of all forms of osteoplastic 
amputation. 

Amputation of the Hip-joint. Levison/ of San Francisco, reports 
two successful cases after Wyeth's method. Wyeth,* in 1897, collected 
68 operations after his own method, with a mortality of 15.9 per cent. 
Levison collected 16 additional cases, w^hich, added to Wyeth's list, give 
a mortality of 15.28 per cent. Whether the introduction of the Wyeth 
method has reduced the mortality in hip-joint amputations is a very diffi- 
cult question to settle. McBumey* recommends the direct compression 
of the common iliac artery through an abdominal incision. 

It is Professor Halsted's practice both in hip and shoulder amputations 
to cut directly down on the great vessels and secure them with ligatures. 
The usual skin incision for these amputations is in line with the vessels. 
After their ligature the amputation is proceeded with, the smaller vessels 
being tied as they are exposed. Muscles are divided as closely to their 
tendon as possible. This dissection method presents no difficulties, and 
so far, in four hip-joint and five shoulder-joint amputations, no mor- 
tality. The indications were all pathological conditions (sarcoma of bone). 
In the recently injured and in infection cases, so far, we have always 
been able to meet the indications by a high thigh or arm amputation. In 
very critical cases the Esmarch bandage has been placed high and the limb 
rapidly removed. In our few cases there have been no deaths. In 
amputation at the hip and shoulder, in which the patient is not suffer- 
ing from shock or infection, I believe the dissection method will be 
found as satisfactory as any. 

Whether the method of securing the vessels by Wyeth's pins will 
allow a much more rapid amputation, with much less loss of blood in 
cases in which time is the most important factor, I am not prepared to 
say, nor do I feel that statistical tables so far published prove this. 

One should hesitate to amputate at the hip-joint or shoulder-joint on 
patients critically ill from shock or infection, and select if possible the 
high thigh or arm amputation, which can be performed with great 
rapidity and with no loss of blood. 

Exarticulation of the Whole Upper Extremity. This is indicated 
only in malignant growths, and one is surprised to find how simply and 
bloodlessly the operation can be done. The clavicle is resected and the 
subclavian vessels secured, after which the operation is a very simple 
dissection, even if the surgeon is compelled to divide the muscle at some 

^ Revue de Chirurgie, 1899, iii. p. 366. 

* Journal of American Medical Association, July 24, 1899. 

' Annals of Surgery, vol. xxv. * Ibid., 1898, vol. xxviii. 
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distance from the scapala, on account of the infiltration of the neoplasm. 
A number of such operations are reported from time to time in the litera- 
ture^ but no addition to the technique has been made^ nor does there seem 
to be any needed. 

TRAUUATIG QANQBENE. 

Tranmatic Qangrene from Rupture of the Inner Arterial Goats. 
Hertzog/ from the clinic of Professor Bruns, in Tubingen, has given us 
an excellent report of a cade and a r^sum^ of the literature on this subject. 
It is of the utmost importance for surgeons to remember that from a 
simple contusion over an artery, without injury of the skin, with or with- 
out fracture, the internal coat of the artery may be ruptured, and this 
may be followed by thrombosis and gangrene. It is important also 
from a medico-legal stand-point, especially in cases of fracture and in 
those cases where the injury has apparently been a simple one yet gan- 
grene has taken place, and the surgeon himself may for a moment believe 
that it has been due in some way to his treatment. 

Hertzog states that traumatic gangrene as a result of the rupture of 
the internal coats of the artery is given but a meagre notice in the 
majority of standard works on surgery, although other injuries to the 
arteries are discussed at length, both in text-books and in the literature. 
He reports one case, and has been able to collect from the literature 
sixty-two others, in which following a contusion of the artery there 
has been an isolated rupture of the intima alone, or the intima and media, 
which has been followed by thrombosis and in the majority of cases by 
gangrene. 

In the case reported by Hertzog the patient, a strong, healthy man, 
thirty-two years of age, received a severe contusion on the popliteal 
space, and in addition the leg was caught between two opposing forces 
and wrenched. There was no rupture of the skin and no fracture. 
Immediately following the injury there was a good deal of swelling and 
pain of the knee and later of the leg (but no hsematoma). On the third 
day the foot was cold and there was distinct loss of sensation. The patient 
was admitted to the surgical clinic on the sixth day. There was slight fever 
and evidence of gangrene of the leg, with the line of demarcation about 
the middle third. No pulsation was to be felt in the popliteal artery or 
in the vessels below. Fever continued, and on the twelfth day the leg 
was amputate<l at the knee, after Gritti's method. 

On examination it was found that there was a circular rupture of the 
inner two coats of the popliteal artery at about the level of the knee- 

1 Beitiilge zur klinische Chirurgie, 1899, Band xxiii., Heft 3, p. 643. 
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joint. These two coats had rolled upon themselves, and the vessel was 
thrombosed above the seat of injury. In this case the wound after the 
operation healed per primam and the patient recovered. We are familiar 
with a number of injuries to arteries. There may be a complete or par- 
tial rupture of the three coats of the artery, allowing extravasation of 
blood and the formation of a false traumatic aneurism or hsematoma. Or 
following the contusion the weakened walls may give way to the forma- 
tion of a traumatic aneurism. These are the more frequent results of 
injury. The less common occurrence is a rupture of the intima or the 
intima and media, following which the two coats of the artery roll upon 
themselves, with the formation of a thrombosis always above, and some- 
times below, the seat of rupture. In Hertzog's 63 cases the arteries 
have been involved in the following manner: Brachial, 18 cases; pop- 
liteal, 15 cases ; axillary, 7 cases ; femoral, 8 cases ; external iliac, 4 cases ; 
common iliac, abdominal aorta, and posterior tibial and subclavian, each 
2 cases ; the internal carotid, radius and ulnar, each 1 case. 

Although arterio-sclerosis predisposes the artery to rupture after injury, 
this form of rupture may take place in apparently healthy people with 
unchanged arteries. The cause is always a direct trauma. In recent 
fracture and dislocation it is sometimes difficult to tell whether rupture 
was due to the primary injury or to the force used in the reduction. 
This should be constantly borne in mind. In every recent dislocation 
or fracture one should ascertain the pulsation of the peripheral arteries 
at the first examination and immediately after reduction. As a rule, if 
one uses care and force in the proper direction, rupture of the artery 
should not follow surgical intervention. 

Of the 63 cases reported, 7 died from shock, or other extensive injuries, 
before sufficient time had passed to allow the manifestations of gangrene. 
At the autopsies in these cases the circumscribed rupture of the inner coats 
of the artery was demonstrated. Of the remaining 56 cases, in 23 there 
was no gangrene and in 38 cases gangrene resulted. Evidence of rup- 
ture in 35 cases was ascertained at autopsy or at operation, in which the 
artery at the site of injury was excised. In 21 cases the diagnosis was 
made from the clinical course. Of 30 cases investigated anatomically, 
in 9 the intima alone was torn and in 21 the intima and media together. 
With two exceptions the tear was transverse ; in one case there was a cross 
tear ; in a second case there were two tears at acute angles with each 
other ; a longitudinal tear was not observed. In the majority of cases 
the tear was complete ; in a few cases it was incomplete. The coats were 
rolled up and the thrombosis was situated above the point of rupture. 
In many of the cases the blood-stream is not completely checked at once. 
There is a slowing of the blood-stream by the thrombus, and finally a 
complete obstruction. Of the 63 cases, in 37 the rupture was associated 
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with fracture and in 4 with dislocation. In the great majority of cases 
there was no injury of the skin, but in many cases there was contusion 
or laceration of the muscles and subcutaneous tissue, indicating the 
severity of the direct force. 

Clinically, we must make a differential diagnosis between this form of 
rupture and that in which there is complete or partial rupture of all the 
coats, with the formation of a false aneurism or hasmatoma. In both 
we have cessation of pulsation in the peripheral vessels, while in the 
one in which an aneurism or hsematoma forms there is in addition a 
large tumor at the seat of rupture. When after the injury to one of 
the extremities we demonstrate cessation of pulsation, loss of sensation, 
and lowering of the temperature of the part, it is a distinct indication 
of rupture of the artery. If there is no marked tumor along the line 
of the vessels the probable diagnosis is a circumscribed rupture of the 
inner coats. 

It is remarkable in how many cases the collateral circulation has been 
established and gangrene has been averted ; consequently, in the treatment 
of this condition, everything should be done to aid collateral circulation : 
the elevation of the part, massage, and gentle, firm bandaging. Hertzog 
states that a hasmatoma or swelling of the part, in addition to the injuring 
of the artery, increases the probabilities of gangrene. He does not suggest 
any operative treatment for such a condition. It would seem a good surgi- 
cal principle, however, the moment there is evidence of loss of pulsation 
in the peripheral vessels of the limb and the presence of a hsematoma 
or some swelling at the probable seat of the injured artery, to make an 
incision over this tumor, in order to relieve the tension of the part, as an 
aid in the formation of collateral circulation. 

Recently, Mitchell has observed a case in Professor Halsted's clinic 
in which gangrene of the foot and leg followed rapidly after a simple 
comminuted fracture of the lower third of both bones of the leg. It 
was difficult to get a positive history in this case. The patient had fallen 
a number of feet and had apparently landed on the foot of the fractured 
leg. Whether there had been direct injury by some external force on 
the leg at the seat of fracture, or whether the arteries had been directly 
contused by the comminuted bone, it is difficult to say. There was very 
little deformity when the patient was admitted to the hospital and no 
swelling. The leg was put up in plaster. A few hours later the patient 
complained of pain, as if the dressing was tight. The plaster was at 
once cut down over the foot and ankle, but it was demonstrated that the 
bandage was not producing constriction. At this time it was noted that 
the foot was not cold. Thirty-six hours later the patient had fever 
(103° F.), the foot became cold, sensation was not as good, and no 
pulsation could be made out in the anterior or posterior tibial arteries. 
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Fever continued with some pain ; there was, however, no swelling of the 
foot and leg, which simply continued cold, and the area of anaesthesia 
extended up into the lower third of the leg. The patient was a colored 
man, and it was difficult to make out the direct line of demarcation. On 
the fourth day the leg was amputated. It appeared as if the line of 
demarcation of the skin was about the lower third of the leg, correspond- 
ing to the position of the fracture. On cutting into the muscle, however, 
the evidence of gangrene extended further up. The leg was again 
amputated, at the upper third. It was found that the tibial arteries were 
thrombosed down to the seat of fracture. Below this the arteries were 
free ; the thrombosis of these two arteries extended beyond the point 
at which amputation took place. There was pulsation, however, in the 
popliteal artery. Unfortunately, no direct examination was made of the 
condition of the coats of the arteries at the point of beginning of throm- 
bosis. There was, however, no rupture of the entire arterial wall, and 
there was no extravasation of blood. 

Clinically and anatomically, except for the direct demonstration of the 
rupture of the inner coats, this case corresponds to those reported by 
Hertzog of gangrene following circumscribed rupture of the inner coats 
of the arteries. 

Although there was no evidence of infection in Mitchell's case there 
was fever. This was noticed in many of Hertzog's cases. Hertzog 
found that when gangrene appeared the manifestations began within 
from a few hours to the ninth day ; in the majority of cases within a 
few days. 

I do not think it is out of place for me to impress upon my readers the 
importance of more careful observations on recent injuries. The great 
majority of these cases are first observed by the younger surgeons in the 
hospitals. And they should always be on the alert for the interesting 
and rare conditions. In every injury of the extremities one should at 
once palpate for pulsation in the peripheral vessels and note any evidence 
of nerve-injury. For a number of days, and during the first few days 
at quite frequent intervals, especially in cases where there is any pain 
or anaesthesia in the foot, the surgeon should carefully examine for any 
evidence of injury to the artery. 

Traumatic Qangrene from Rupture of all the Arterial Goats. 
Recent articles by Schultz, Botticher, and Meyer discuss this form of 
injury. These publications with Hertzog's give a complete review of 
the subject. Botticher* and Schultz'^ together have collected thirty-four 
cases of rupture of the popliteal artery. Botticher's excellent publica- 

* Deutsche Zeitschrift fur Chinirgie, 1898, Band xlix., Heft 2 and 3. 
« Ibid., 1897, Band xlvi. 
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tion is entitled On the Mechanism of Subcutaneaus Rupture of Arteries 
in Connection vnth a Case of Tearing of the Popliteal Artery. His 
case was observed in Professor von Bruns' clinic. The patient was 
forty-nine years of age, and the trauma was a sudden overextension of the 
right limb at the knee. Sudden, intense pain was experienced at the 
knee, and locomotion was impossible. When examined by his physician 
one hour later a large swelling was present in the popliteal space, and 
the patient was in a condition of shock. Not until the third day were 
coldness and anaesthesia of the foot noted (they may have been present 
before). On the sixth day the patient was admitted to the clinic, and 
gangrene was evident. At the operation a large hsematoma was found 
in the popliteal space, and an oblique tear in the artery just as it passed 
through the adductor slit. Thrombosis of the vein was present, b^in- 
ning at some distance below the level of the arterial rupture. Recovery 
followed a Gritti amputation. Botticher expresses the opinion that an 
early operation within the first few hours might prevent gangrene of 
the leg. 

Meyers^ reports his case of rupture of the popliteal artery, because the 
most prominent sign (hsematoma in the popliteal space) was not present. 
Billroth^ has reported a similar observation. 

The characteristic symptoms of these injuries are sudden, intense 
pain, a rapidly forming tumor beneath and about the knee, and the 
feeling of great tension in the popliteal space, followed in a few hours 
by increasing coldness and anaesthesia of the foot and leg, and a few 
days later by definite signs of gangrene. In Meyers' and Billroth's 
cases all the signs except the swelling and the sensation of great 
tension were present. In these two cases, for some reason, the ends of 
the ruptured arteries became so rapidly plugged with a thrombus that 
any extensive extravasation of blood was prevented. Meyers dwells 
upon the fact that in the great majority of these cases, even when swell- 
ing was present, the correct diagnosis was not made until gangrene was 
evident. 

The importance of an early diagnosis rests upon the fact that after 
gangrene has become evident amputation must be done. Recognized in 
the first few hours, an incision relieving the tension from the extravasated 
blood, with ligation of the ruptured vessels, might so aid the collateral 
circulation that the leg could be saved. The increasing coldness and 
ansBsthesia of the foot and leg and the absence of pulsation in the tibial 
arteries are constant and early signs, and even without a hsematoma 
they should be sufficient indication for an early operation. 

* Deutsche Zeitschrift fur Chirurgie, April, 1899, Band li.. Heft 3 and 4. 
" Archiv fur klinische Chirurgie, 1899, Band x. 
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SUBQEBT OF JOINTS. 



TnbercnlosiB of Bones and Joints. I shall reserve for the next 
publication of Progressive Medicine a more extended discussion of 
this subject, because as yet I have been unable to obtain Professor 
Krause^s most recent work.* Helferich,* in his short review, says that 
this is a most complete work, and that it is full of many new and excel- 
lent additions to our knowledge of this very important subject. 

Nichols* writes from the Sears Pathological Laboratory of the Harvard 
Medical School. His observations during three years are based on over 
one hundred and twenty tubercular joints, including specimens of nearly 
every bone and joint in the body. The specimens were obtained from 
excisions of joints and from amputations and autopsies. The following 
summary is given at the end of this excellent contribution : 

1. Many observations prove that tubercular disease of the bones and 
joints is produced by the tubercle bacillus. 

2. Congenital tubercular disease of the bones and joints is not proved. 

3. Injuries of moderate severity favor the production of the disease. 

4. Id the long bones the disease, as a rule, begins in the epiphysis. 

5. TuhermUir disease of the joints is generally y if not always, secondary 
to disease in the epiphysis in adjacent bone. 

6. " Cold abscess " is due to the extension of the tubercular disease to 
the soft parts. The wall of the abscess and its contents are unlike those 
of infectious abscesses. 

7. Repair is brought about by the formation of fibrous tissue, which 
replaces or partly encapsulates the tubercular tissue. Eepair may be 
incomplete. Fibrous bands may cause fibrous ankylosis of joints, or the 
fibrous tissue may be ossified and result in bony ankylosis. 

8. Paraplegia in Pott's disease rarely is due to bony pressure. 
Usually the pressure is caused by tubercular external pachymeningitis, 
or, perhaps, by oedema. Sometimes pressure or oedema leads to degener- 
ation of the cord. 

9. Hip-disease frequently begins in the acetabulum. 

10. Tumor albus may begin in any bone of the knee-joint. Muscular 
action produces flexion and backward subluxation of the leg. Extension 
of the leg without correction of subluxation may occlude the popliteal 
artery. 

11. Caries of the ankle may affect many bones and joints early. 

12. Inoculation of susceptible animals is the surest way of determin- 
ing the character of doubtful joint or bone-lesions. 

1 Deutsche Chinirgie, 1899, Part 28a, published b^ Ferdinand Enke, of Stuttgart 
' Deutsche Zeitschrift fur Chirurgie, April, 1899, Band li., Heft 2 and 3. 
' Transactions of American Orthopedic Association, 1898, vol. xi. 
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The Relation between Tubekculosis op Bones and Joints and 
Acute Miliary Tuberculosis. Benda^ is of the opinion that during 
operations on tubercular bones and joints the tubercle bacilli which enter 
the circulation are not always destroyed, but that some become attached 
to the intima of the larger veins and produce a metastatic tuberculous 
nodule. In the further growths at this spot numerous bacilli may enter 
the circulation at the same time, producing a marked bacterial toxasmia, 
which is followed by acute miliary tuberculosis. Benda's views are 
based on three cases (two of tuberculosis of the hip, both operated on, 
and one case of tuberculosis of the vertebra). 

The possibility of disseminating the tubercle bdcilli during operation 
should always be borne in mind. Theoretically, it might appear that 
the use of the Esmarch bandage during operation, and the careful cut- 
ting, if possible, through healthy tissue, rather than curetting, would lessen 
this danger. Practically, surgeons seldom observe acute miliary tuber- 
culosis following operations ; however, if the patients were more care- 
fully observed for some months and even years afterward we might find 
that this dissemination is not so rare. 

Tuberculosis of the Shaft of Long, Hollow Bones. Kiittner^ 
remarks : " Just as often as tubercular osteomyelitis affects the marrow 
of short, hollow bones, just so seldom does it affect the marrow in the 
shaft of the long, hollow bones." Among 2127 cases of tuberculosis 
of bones and joints observed in the clinic of Professor von Bruns, in 
Tubingen, there have been six cases of tubercular osteomyelitis of the 
marrow in the shaft of long, hollow bones (0.28 per cent). He does 
not consider the cases of acute miliary tuberculosis which are not infre- 
quently associated with metastatic areas in the spongiosa of the diaphysis. 
He considers only those cases in which the disease was primarily in the 
marrow of the diaphysis or secondary to tuberculosis of the joint or the 
spongiosa of the epiphysis. 

Nichols' says : " I have never seen this form of disease," although he 
carefully studied over one hundred and twenty specimens. Nichols 
refers, with references, to the works of Volkmann, Krause, Konig, and 
Ziegler, who described this condition. Krause claims to have seen 
primary tubercular disease of the diaphysis of the long, hollow bones. 
He says it always comes in children under four years of age who have 
tubercular disease elsewhere. Kahn reported ten cases (two of Krause's) ; 
none came to autopsy, and all of the patients had signs of tubercular 
disease elsewhere. It is interesting to note that many of these cases 
were considered clinically to be acute infectious osteomyelitis. Nichols 

1 Centralblatt fur Chinirgie, 18d9, No. 27. « Ibid. 

' Transactions of American Orthopedic Association, 1898, vol. xi. 
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is of the opinion that these cases may have been secondary to tubercular 
areas in the epiphysis similar to those described by Volkmann, in which 
the disease arises in the epiphysis and extends over nearly the whole 
shaft. The process may affect both bones of a joint. The whole mar- 
row may be converted into a dry, yellow caseous mass^ with here and 
there a little pus, or, rarely, a tubercle. 

Kiittner believes he has observed one case in which the disease was 
primary in the shaft ; the patient was twelve years old ; a thickening of 



Fig. 16. 



Fig. 17. 





Tuberculosis of the shaft of femur and humerus secondary to disease of the epiphysis. 



the upper tibia, which was slightly elongated, and a fistula, which had 
followed suppuration, were noticed. There had been some discharge of 
sequestra. The clinical Appearance and X-ray photograph gave no 
suspicion of tuberculosis; at the operation, however, tuberculosis was 
suspected,' on account of the worm-eaten appearance of the sequestrum 
and the characteristic (?) appearance of the granulation tissue. The dis- 
ease was confined to the marrow cavity ; the spongiosa of the epiphysis 
and diaphysis were free. Kiittner's five other cases were secondary to 



PLATE Iir. 




X-ray of Kiittner^s case of primary tuberculosis of the shaft of the tibia. 
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tuberculosis of the joint and epiphysis. The disease in each case was 
very extensive, and it was necessary to amputate. 

Plate III.^ is an excellent X-ray photograph of Kiittner's primary 
tuberculosis of the shaft of the tibia. The disease was eradicated by 
chiselling, and when the patient was discharged the wound was completely 
healed. Figs. 16 and 17^ are sections from the femur and humerus 
respectively, showing tuberculosis of the marrow of the shaft secondary 
to disease of the epiphysis. 

In operations on tubercular joints one should always bear in mind the 
secondary involvement of the marrow of the shaft ; and in operations 
for chronic osteomyelitis of the diaphysis, one should observe carefully 
the gross clinical appearance of tuberculosis, and should especially study 
the tissues microscopically. 

Tuberculosis op the Symphysis Pubis. Von Hunger,* of Hanau, 
considers one of his own and a few cases found in the literature of this 
very rare and almost unknown site for tuberculosis. This article should 
be read in connection with that of Kirschner concerning acute osteomy- 
elitis of the pubic bonas at the symphysis. 

Clinically, in the early stage the disease is very difficult to recognize. 
The patient complains of dull pain radiating to the groin, which is 
usually considered to be neuralgic ; however, if one examines such a 
patient carefully slight local tenderness to pressure and concussion can 
be demonstrated about the symphysis pubis ; this palpation should be 
made directly and also by rectum and vagina. In the second stage a 
tumor is evident ; this tumor occupies the space of Retzius, posterior to 
the recti muscles. As a rule the tumor cannot be demonstrated in the 
middle line, on account of the thickness and tension of the muscles ; but 
in the groin, to the outer side of each rectus, a reducible swelling is 
found. These tumors are frequently mistaken for hernia. They appear 
when the patient stands or coughs, and disappear when the patient lies 
down. The skin and subcutaneous tissue are not infiltrated and the 
swellings are not tender. Now and then such abscesses have been cut 
down upon for hernia ; the mistake, of course, is not a serious one. 
Careful examination, however, should exclude the possibility of a rup- 
ture. In the third stage the presence of the fistula, the demonstration 
by the probe of the dead bone, associated with the history of the case, 
as a rule are sufficient for a positive diagnosis. These fistulse seldom 
form in the middle line, but usually at some point in the groin near the 
scrotum or labia, or below Poupart's ligament; very rarely does the 
tumor present itself in the perineum or the fistula form in this region. 

* Beitrage zur klinische Chirargie, 1899, Band xxiv., Heft 2. 

« Kuttner, p. 464. » Centralblatt fiir Chirargie, 1899, No. 27. 
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Even in the late stages one is seldom able to get abnormal mobility at 
the symphysis pubis. The treatment should always consist of a thorough 
removal of the disease with the knife and chisel ; the earlier this is 
performed the better, and one is surprised at the excellent functional 
result after the removal of even a large amount of bone. The perios- 
teum, if possible, should be preserved ; if this is possible the cavity will 
be almost completely replaced by new bone. 

Operative Treatment op Tubercular Joints. Maylard,^ of 
Glasgow, considers this subject in an article entitled " Erasion versus 
Excision in Childhood.'* His observations, however, are based on only 
twenty-six operations dating back to 1887. His conclusions are : that 
the shortening of the limb after erasion is little, if any ; while after an 
excision of the joint, shortening, even considerable, is seldom absent. 
I do not think that Mr. Maylard has clearly proved his point. Of 
course, if in his operations for excision of the joint the epiphysis were 
injured or removed, shortening would always follow ; but when the 
epiphysis is preserved (which should always be done), the shortening 
would depend upon the destruction of the epiphysis by the tuberculous 
process, which would be the same, no matter what the operation. In 
connection with the changes in the growth of the shaft in cases of tuber- 
culosis of the joint, we should bear in mind that in some cases lengthen- 
ing rather than shortening takes place. Pels-Leusden,^ in an article 
entitled " On the Changes in the Growth of the Femur to be Observed 
in Tuberculosis in the Knee-joint,*' considers this very extensively, and 
gives twenty-three references to the literature. Leusden considers in 
detail thirty-four cases of knee tuberculosis observed in Professor 
Braun's clinic in Gottingen, and draws the following conclusions : 
(1) The X-ray photograph is the best means to demonstrate the changes 
in form in the bone in relation to the soft parts, in comparison with the 
opposite limb ; (2) in chronic tuberculosis of the knee, in the period of 
growth, shortening of the femur in rarely observed, while lengthening is 
frequent, and this lengthening continues as long as the disease is active ; 
(3) the lengthening is always in the shaft, and is mainly caused by an 
increase in growth from the lower epiphysis, due to irritation of the 
disease situated in the joint or in the epiphysis. 

The Treatment of Arthritis with Superheated Air. The intro- 
duction of this method has without doubt been a valuable addition to 
the therapeutics of different forms of arthritis. Although nimierous 
articles have appeared in the literature, one is not yet able, either from a 
single article or from a compilation of all, to form a definite opinion of 

^ Edinburgh Medical Journal, June, 1899. 

' Deutsche Zeitschrift fur Chirurgie, April, 1899, Band li.. Heft 3 and 4. 
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the exact therapeutic limitations of this treatment, except that imques- 
tionably it has its limitations. Every surgeon should be very careful 
not to allow this treatment to be continued too long before resorting to 
operative procedures ; especially is this true in the acute forms of arthritis. 
Krause^ (Mscussed before the last German Surgical Congress his experi- 
ence with superheated air in 100 cases during a period of one year and 
a half. In the following conditions this treatment has been followed : 
Joint diseases from arthritis rheumatica, gonorrhoeica, deformans, sicca, 
crepitans, urica ; acute chronic muscular rheiunatism, lumbago, sciatica, 
chronic ostitis and periostitis, achillodynia, and, finally, stiffness of the 
joints and pains in limbs after injuries ; contusions of the bones and 
joints, as well as of tiie soft parts, sprains, luxations, and fractures, as 
well as the painful tension of tiie muscles of the fixed flat-foot. 

Krause observed satisfactory results in about two-thirds of these cases ; 
in tiie remaining cases there was absolutely no improvement. In tiie 
cases in which improvement was observed the swelling decreased, the 
pain disappeared, and the motion of the joint became freer. As Krause 
states, although an improvement was noted in cases in which there were 
serious pathological changes, tiie real influence on the pathological con- 
dition could not be ascertained witii any degree of certainty. It is 
to be noted tiiat Krause did not use this treatment in any form of acute 
arthritis except, perhaps, gonorrhoeal. 

Loewenhardt,* of Breslau, discussed before tiie last German Surgical 
Congress the treatment of gonorrhoeal arthritis by this method. He has 
used superheated air since 1895, and has found that the pain is greatly 
decreased and that the effusion into the joint is diminished. Even in 
cases in which the para-arthritic infiltration and oedema were of high 
grade and the general toxic symptoms severe, the treatment with super- 
heated air did good, and no bad results were observed. 

In Professor Halsted's clinic arthrotomy and irrigation have given 
such uniformly excellent results that personally I should first resort 
to this operative method, which, if necessary, could be followed by 
the treatment with hot air. It is my rule in gonorrhoeal arthritis to 
aspirate the joint. When the effusion is purulent, and when the gonococcus 
is found in cover-slip and culture, I at once open the joint and irrigate 
it with a solution of 1 : 1000 bichloride of mercury (to prevent absorpr 
tion of the bichloride an Esmarch bandage is always placed on the limb). 
In the majority of cases the wound is closed ; in very virulent cases the 
wound should be left open, but without drainage. So far in my experi- 
ence we have never had to open a joint a second time, and even in the 
oases in which the wound was left open it has always closed rapidly, and 

^ Deutsche Zeitschrift fur Chirorgie, April, 1899, Band 11., Heft 3 and 4. * Ibid. 
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it has not been necessary to wash the joint out again. Oar arthrotomies 
have been performed chiefly on the knee-joint, but in a few cases on the 
ankle, elbow, and wrist. I should not hesitate, however, to open and 
irrigate the hip-joint through an anterior incision if the signs of disten- 
tion of the capsule were present, and aspiration revealed the presence of 
the gonococcus in the effusion. When the effusion is sterile we depend 
upon non-operative measures — ^heat or cold. When the effusion contains 
a few gonocooci, but is only slightly cloudy, aspiration is first performed ; 
if this is not followed by relief in twenty-four to forty-eight hours 
arthrotomy is done. 

Charcot's Joints : Operatiye Treatment. I have frequently thought 
that many cases suffering from the disability produced by advanced 
tabetic osteo-arthritis might be given a more useful limb by operative 
procedures. 

A patient seen very recently in Professor Osier's wards, for whom I 
suggested an excision of the diseased knee-joint, stimulated me to inves- 
tigate the literature, and I was rewarded by finding a recent article by 
Lotheissen,* who states that although 200 cases of Charcot's joints have 
been reported, and although at least 10 per cent, of tabetic patients have 
arthritis, very little has been attempted by surgical intervention. 

Rotter,^ in his classical article, has collected 112 arthropathies occur- 
ring in seventy-two patients. This article deals chiefly with the medical 
and pathological side, but Rotter records four operative cases— one hip, 
one ankle, and two knee-joints. As to surgical treatment, he does not 
refer to any previous literature. The results after the excision of the hip 
and ankle were excellent. The wounds* healed per primam, and the use 
of the limb was greatly increased. He did not observe after the excision 
any evidence of proliferating ostitis at the ends of the bones, nor in 
observations of over one year was there any recurrence of the patholc^cal 
changes about the excised joints. The ultimate results, however, as to 
the union of the bones after the two cases of excision of the knee-joint 
are not stated. The operations were recent. 

The case reported by Lotheissen^ was a resection of the hip. At the 
operation the head and neck of the femur were found almost completely 
disintegrated, and the capsule of the joint was completely destroyed. The 
symptoms were of a pathological dislocation or fracture. Lotheissen 
refers to two other cases of excision of the hip — Rotter* and Von 
Bergman. In these two cases the excision was performed because of a 
pathological dislocation. It is noted that there was very little destruc- 
tion of the head, neck, or shaft of the femur, and not much change in 

' Beitrage zur klinische Chirurgie, 1898, Bsuid xxii. 

* Archiv fiir klinische Ciiirurgie, 1887, Band xxxvi. 

• Op. dt. * Op. dt 
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the synovial membrane. Dislocation was due, however, to the disten- 
tion of the capsule with fluid and the stretching of the ligaments. A 
third case was operated upon by Schede. The indication was an acute 
infection, and the operation consisted of incision and drainage. Excision 
was not done. One year later Schede operated a second time and removed 
a sequestrum. The results of these four cases were excellent. That 
good bony union is possible and probable in the majority of cases we 
may infer from our knowledge of the healing of fractures in tabetic 
patients. Mr. Glutton^ states : " Union (after fracture) generally, but 
by no means always, occurs in about the usual time, and often with 
excessive callus ; ref racture may follow feeble union.*' Rotter* believes 
union without excess of callus takes place in the majority of cases of 
fracture properly treated. 

As to the surgical treatment of Charcot's joints, Lotheissen suggests 
the following methods : 

1. Massage and tight bandaging, which give excellent results when 
the oedema is excessive. 

2. In slight cases improvement has followed the use of a supporting 
apparatus. 

3. Joint effusions should be aspirated. 

4. Arthrotomy and permanent irrigation have given excellent results 
in three cases. 

5. In advanced cases amputation or excision of the joints is indicated 
and will give excellent results. 

The object of surgical intervention in tabetic joints is to give improved 
function to the limb when it is impaired or made practically useless by 
the pathological changes in the joint Operation is, of course, useless 
when the tabetic symptoms are very far advanced ; but it is to be remem- 
bered that arthritis is one of the early manifestations of tabes, and in 
many cases the pathological changes in the joints advance so rapidly that 
the function of the limb is soon very much impaired. The arthritis, 
especially of a severe grade, is commonly monarticular. This is espe- 
cially true when one of the joints of a lower extremity is involved. 
Surgical procedures, as arthrotomy, with permanent drainage, excision, or 
amputation, seem to promise a great improvement in the ability of the 
patient to use the affected limb, and, I believe, should be more often 
followed. 

Amputation so far has been the most common operation, usually of the 
thigh, for arthritis of the knee, and not uncommonly of the leg for 
arthritis of the ankle. In all of these cases the wounds have healed 
satisfactorily and locomotion has been improved. 

* Treves' Surgeiy, 1895. » Loc cit 
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Southham^ reports a case of amputation of the leg. His patient was 
in a very advanced stage of the disease^ and the ankle-joint was com- 
pletely disorganized. Southham hesitated to amputate^ fearing the heal- 
ing process would not be good, because his experience had been very 
unsatisfactory after amputations for perforating ulcer of the foot in 
tabetic patients. He was, however, encouraged by an article by Jona- 
than Hutchinson.* Hutchinson reported a perfect healing after the 
amputation for a Charcot joint. The healing of the wound was perfect 
in Southham^s case, and later he amputated in three other cases, with 
equally good results. 

I have had no experience with operations on tabetic patients except a 
number of cases of complete excision of hemorrhoids and one case of 
partial amputation of the foot for perforating ulcer. The wounds in 
all these patients healed as perfectly as in any other subject. 

The observations of Rotter, Lotheissen, Hutchinson, and Southham 
have established the fact that the healing of the wound after ampu- 
tation and excision will be satisfactory in tabetic patients, and that 
the results after excision of joints in which bony union is not wished 
for will be excellent. However, we cannot at this time find any posi- 
tive evidence for or against the possibility of bony union after resection 
of the knee. Of this most important point neither Rotter nor Lotheis- 
sen give any definite statements. The ultimate results of the ten cases 
of excision of the knee for Charcot's arthritis must be looked into more 
carefully before a definite conclusion can be given. 

On July 6, 1899, I excised the knee of the patient mentioned in the 
introduction of this subject. The skin incision was made after local 
ansesthesia with cocaine, and the remainder of the excision was painlessly 
performed without any ansesthesia, local or general. The pathological 
changes were confined chiefly to the cartilage and soft parts. The spon- 
giosa of the femur and tibia were slightly osteosclerotic rather than osteo- 
porotic. The large wound healed perfectly, and now (November, 1899) 
I find the result has been a perfect one. A few weeks later Dr. Finney 
resected and wired an ununited fracture of the femur in a tabetic patient. 
The non-union was due to an overriding of the fragments, which in 
addition were separated by muscle ; at the present time (November) 
there has been no bony union. 

Dislocation in Syringomyelia. There is a great deal of literature 
on the arthropathies associated with syringomyelia and other lesions of 
the nervous system. With this every surgeon should be familiar, as a 
differential diagnosis of joint conditions is one of the most important of 

> Lancet, November 12, 1892, vol. ii. p. 1261. 
' Archives of Snrgery, October, 1891, p. 137. 
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his duties. Each year more and more cases of diseases of joints come 
to the surgeon for diagnosis and treatment. In reference' to syringo- 
myelia, I will refer only to Schrader's^ contributions (from the Tubingen 
clinic of Professor von Bruns) in regard to habitual luxation of the 
shoulder-joint associated with syringomyelia. Schrader reports two 
cases from Bruns' clinic, and has collected thirteen cases from the litera- 
ture, in which a subluxation of the shoulder-joint was associated with 
syringomyelia. 

These cases are of interest and importance to the surgeon, because 
frequently the luxation takes place before the symptoms of syringo- 
myelia are far advanced. Unless it is borne in mind one might not 
recognize the neurotic etiology of the luxation before him. The habitual 
subluxation of the shoulder-joint associated with syringomyelia has not 
been dwelt upon before with any emphasis in the literature. Schrader's 
two cases, one a female, aged thirty-five years, and the other a male, 
aged fifty-two years, were very much alike. For some years there 
had been signs of syringomyelia; frequent attacks of panaris of the 
fingers of the left hand, associated with complete or partial loss of sen- 
sation of the left hand, arm, and part of the left side of the body, and 
slight kyphoscoliosis. In the case of the woman, the first luxation of 
the shoulder was due directly to injury. Following this there were fre- 
quent attacks, and when the patient presented herself to the clinic com- 
plete luxation of the head of the humerus, both forward and backward, 
was possible by the examining surgeon, as well as by the patient. The 
cause of this luxation was not recognized until the patient presented 
herself to Bruns' clinic. In the male patient no history could be ascer- 
tained of traumatism. The luxation seemed to be a typical pathological 
one. Preceding the luxation there had been pain in the shoulder, a 
grating sensation, and some loss of power. When the patient was exam- 
ined there was swelling, and it was possible to luxate the head of the bone, 
both anterior and posterior, by passive motion ; when the bone moved 
out of its place there was distinct crepitation, and it gave the patient some 
pain. The patient was not able, however, to produce luxation. X-ray 
photographs taken of both cases demonstrated the pathological condition. 

Schrader, in simimarizing these fifteen cases, finds that in six there 
was direct trauma which produced the first luxation; in five cases 
there was no history of trauma ; it was evidently a spontaneous patho- 
logical dislocation, and in four cases there is no note. In the majority 
of cases the luxation took place very early in the disease. 

The pathological changes consisted in widening of the capsule of the 
joint, 1 case ; effusion into the capsule of the joint, 6 cases ; atrophy of 

^ Beitrage zur klinische Chirargie, 1899, Band xxiii., Heft 1. 
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the head, 4 cases ; hypertrophy of the head, 2 cases ; enlargement of 
the glenoid cavity, 3 cases ; widening of the glenoid cavity, 1 case ; 
exostosis, 2 cases ; hypertrophy of the villi in the joint capsule, 1 case ; 
in no cases were free-joint bodies found. 

The Prognosis is bad, and there is practically no surgical treatment 
as yet suggested which is of any value. In two cases resection of the 
joint has been performed. The ultimate result in these two cases, how- 
ever, is not stated. The disease is chiefly of interest from a point of 
differential diagnosis. In every case of habitual luxation of the shoulder- 

Fio. 18. 




Humerus and scapula of the right side. The head of the humerus has been destroyed. 
The glenoid surface of the scapula is enlarged and its edges are thickened by bony deposit. 
The coracoid process presents peripheral accretions. ( Dercum. ) 

joint one should look for symptoms of syringomyelia. The thirteenth 
case of Schrader is reported by Dercum and Spiller.^ In this case the 
head and upper part of the shaft of the humerus were entirely gone 
(Fig. 18). 

Joints: Free Bodies. The etiology of free-joint bodies has been 
under discussion for many years. The chief question in the controversy 
has been with regard to the pure traumatic origin. It seems that the 



^ American Journal of the Medical Sciences, vol. cxii. p. 672. 
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majority of authorities have not agreed that these loose cartilages could 
all be explained by a simple traumatic separation of the articular sur- 
face of the bone, but believe that with or without preceding trauma 
there was a definite pathological change (some form of necrosis) which 
preceded the separation of the cartilage. Two recent articles by Barth^ 
and Vollbrecht* are very convincing that the etiology of the free hard- 
joint bodies is a pure traumatic separation. Earth's contribution is the 
most complete, and in a review of the literature he calls attention to the 
fact that Monroe, in 1726, showed that in the majority of joint bodies, 
free and pedunculated, he was able to find a corresponding defect in the 
.articular cartilage surface of the joint, and advocated the pure traumatic 
origin. Laennec, however, in 1813, considered that these joint bodies 
were a product of the parsynovial connective tissue. Broca, in 1854, 
believed that the single or repeated trauma produced a disturbance of 
the circulation in the cartilage of the joint surface, and that a line of 
separation was formed by necrosis without suppuration. Konig believes 
that the separation of the free body is due to a pathological process, 
which he calls osteochondritis dissecans. 

Barth divides joint bodies into two forms : (1) The soft bodies, which 
are due to the d^eneration of the synovial membrane or to precipitates 
from the synovial fluid. This form is known as the rice-joint body, and 
is seen commonly in tuberculosis and rarely in arthritis deformans. 
(2) The hard cartilaginous bodies, the origin of which Barth believes is 
due only to two causes : (a) Traumatic separation and (6) arthritis defor- 
mans. Barth in his article considers only the hard bodies due to trau- 
matic separation. He states, however, that Broca's explanation of a 
spontaneous necrosis is true for the etiology of these bodies in arthritis 
deformans. Barth bases his assumption of the pure traumatic origin on 
animal experiments and on the histological picture of the body itself. 

He demonstrated in animal experiments that the body which was 
separated from the joint surface by a gouge or chisel always became 
attached to the capsule of the joint. In the majority of cases this body 
was absorbed within three months. In a few cases it became peduncu- 
lated and did not go on to absorption. He has been able to demonstrate 
that when these bodies became attached to the synovial membrane of the 
joint their hyaline cartilage retained its vitality and preserved the nor- 
mal appearance of articular cartilage. The bone underwent necrosis. 
The vitality of the body was preserved through tissue connecting it with 
the capsule of the joint. He demonstrated that there was always a thin 
connective tissue envelope formed around the joint body ; that the old 

* Archiv fur klinische Chirurgie, 1898, Band Ivi., Heft 3. 

* Beitrage sur klinische Chirurgiei 1898, yol. zzi. 
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necrotic bone-area was, as a rule, replaced by new bone or cartilage, and 
that the fractured surface of the joint body was covered with a narrow 
envelope of new cartilage, which extended not only over the fractured 
bone-surface but over the fractured cartilage surface. This new cartilage 
differed histologically from the hyaline articular cartilage of the free body, 
and had the appearance of growing embryonic cartilage. He was able to 
demonstrate in animals, then, that detached pieces of the articular sur- 
face of joints showed a uniform histological appearance. Of the original 
tissue the hyaline cartilage of the articular surface of the joint body 
retained its vitality. The bone, however, became necrotic. Through 
this attachment of the joint capsule the joint body received an envelope 
of new connective tissue and over its fractured surface an envelope of 
new embryonic cartilage, and the necrotic bone-space was infiltrated by 
new bone and cartilage cells. 

In his observations on loose bodies in man, he found in a few of his 
cases that the bodies were attached, and such bodies had the same histo- 
logical appearance as those produced experimentally in dogs. He be- 
lieves, however, that the majority of, if not all, free bodies have at some 
time an attachment to the joint capsule, and through this attachment they 
receive the connective tissue envelope and the envelope of new cartilage 
on the fracture surface. In man, because the connection between the 
body and the joint capsule is either of shorter duration or of less vas- 
cular tissue, the infiltration of new bone into the necrotic old bone-area is 
always less, and on account of the poorer circulation through its capsular 
pedicle there is always found a good deal of calcification. In all of his 
joint bodies he was able to demonstrate, on the smooth convex surface, the 
normal hyaline cartilage of the articular surface, an envelope of connec- 
tive tissue, and on the fractured surface an envelope of new embryonic 
cartilage. The bone-area, if present, always showed necrosis. In a 
few (those that had pedicles) there was a slight infiltration of new bone 
into this necrotic area. In all, and most marked in the older and free 
bodies, calcification was present. In the majority of cases he was able 
to get a history of traumatism ; in many of the cases the defect in the 
articular surface of one of the bones was demonstrated. 

Studying this defect both in the animal experiments and, when possible, 
in the human being, he found that the defect in the articular surface was 
covered with a new envelope of embryonic cartilage similar to that cover- 
ing the fractured surface of the free body. In view of the fact that 
slight trauma may produce this separation, a traumatic history is not 
obtained in some of the cases, because the patients frequently forget the 
slight injury. He believes that these histological findings in animal ex- 
periments in hard-joint bodies demonstrate positively the absence of any 
pathological changes (the osteochondritis dissecans of Konig, or the dry 
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necrosis of Paget, or the spontaneous necrosis of Broca) ; but that these 
bodies are all produced by a simple traumatic separation ; that the hya- 
line cartilage of the free-joint body retains its vitality and the bone under- 
goes necrosis, and that the new issue which is found about the joint body 
is the product of the connective tissue attachment to the joint capsule, 
which is present at some period during its life, and later this becomes a 
fine pedicle or there is a complete separation. 

Fig. 19. 




h ^ 





A. Condyle of femur, a. Defect. 6. Crucial ligament, c. Fossa interna. B. Smooth 
surface of body. C. Fractured surface. 



The first case which he published in the GentrcdblaU fur Chirurgie, 
1895, No. 43, was as clear in its traumatic clinical history, in its histo- 
logical findings, and in the presence of a defect in the articular surface 
of the joint as in any of his animal experiments. Barth reports in 
detail, with careful histological studies, nine cases. Including his cases 
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he has found in the literature : In the shoulder-joint^ 2 cases ; in the 
elbow-joint, 8 cases (including two of his own) ; in the wrist-joint, 1 
case ; in the knee-joint, 55 cases (including eight of hb own). 

It is interesting to note, from a diagnostic stand-point, that in one of 
his own cases a diagnosis of tuberculosis of the joint was made. At 
first the treatment consisted of iodoform injections, and, as improvement 
did not follow, an exploratory arthrotomy was performed ; and the oper- 
ator, considering the appearance of the synovial membrane one of tuber- 
culosis, excised the knee-joint. Barth examined the tissues. There was 
no evidence whatever of tuberculosis ; there was a free-joint body with 
a corresponding defect in the internal condyle of the femur (Fig. 19). 
A histological study of the body iteeU and the surface of the defect 
corresponded to the usual findings, which we have already discussed. 

It is interesting to note that in one case the loose body in the knee 
came from the head of the tibia. 

In the majority of these cases the clinical history is as follows : Fol- 
lowing a slight trauma to a joint, most commonly the knee, the patient 
suffers for a few days or a week or more with pain and slight restriction 
of motion, chiefly flexion. Effusion into the joint is also noted, but an 
apparent perfect recovery follows. Later (a few months, and in some 
cases years) pain returns; there may be recurrent attacks of effusion 
with restricted motion, and then the free-joint body is, as a rule, easily 
felt. 

It is therefore most important for surgeons to always remember 
that a free or pedunculated joint body may be the cause of an obscure 
case of arthritis. As a rule, the bodies are single, now and then they 
may be multiple ; perfect recovery always follows their removal. 

VoUbrecht's cases are from Mikulicz's clinic. He reports 63. In 
40 cases he was able to get a history of traumatism ; in 23 cases he 
was unable to get such a history. He states that the loose-joint 
body in cases of arthritis deformans is of a different histological struc- 
ture than the one due to traumatic separation. He finds in the trau- 
matic joint body the same histological picture described by Barth, and 
was unable to demonstrate either in the body itself or in the defect 
(when he was able to study it) the pathological changes described by 
Konig. These two articles seem to solve the question of the etiology 
of free-joint bodies in favor of a pure traumatic separation. 

In the operation for the removal of a free-joint body, as in any 
arthrotomy of a clean joint, the most important point is the surgical 
technique. In addition to all the other surgical precautions, I believe 
the operator and every assistant should wear rubber gloves. The size 
of the opening into the joint, as far as my observations have gone, is 
of no importance. There is no danger in making a large opening to 
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remove the body, and through which to examine the joint surfaces for 
the defect. In Professor Halsted's clinic we have closed the synovial 
membrane with interrupted sutures of fine black silk, approximated the 
divided capsule of the joint with heavier silk, catgut, or fine silver wire, 
and closed the skin with the usual continued subcutaneous suture of 
silver wire. In every case the wound has healed per primam, and there 
has been no restriction in motion of the joint following operation. 

Professor Konig,^ of Berlin, in a very recent publication, still advocates 
his pathological basis (osteochondritis dissecans) of joint bodies, which 
he first described in 1887.^ This publication, which was read before the 
last Congress of German Surgeons, is based on an observation during 
twenty years and of seventy specimens of joint bodies. Of 60 cases of 
joint bodies in the knee and elbow-joints, 16 were of a purely traumatic 
origin, 8 were associated with arthritis deformans, and 36 (19 knee and 
17 elbow) were due to osteochondritis dissecans. Among these 36 cases 
there were 48 joint bodies, 21 attached and 27 free. 

This pathological process, Kpnig admits, is still somewhat myste- 
rious and not completely established. The observations were made at 
the operation on thirty-six joints, and, as Konig remarks, the inspec- 
tion was somewhat similar in scope and clearness to that of a room from 
a peep through the keyhole. Arthritis deformans was excluded, because 
the disease is easily recognized through even this small incision, and the 
subsequent examinations of the patients have not shown any positive 
signs. Konig's theory is based on the gross appearance of the defect, 
in a few cases on the histological study of a small piece removed from 
this defect, and on observations of the joint body itself. Konig pro- 
poses to publish later an article of greater detail. 

Sublnxatioii of the Semilunar Cartilages of the Knee. Surgeons 
are not often called to see this condition early in the first attack. It is 
only after many attacks and a number of years that patients come for 
surgical treatment. Graham^ states, however, that he has seen a few cases 
of subluxation a short time after the first injury. He was able to recog- 
nize the condition by the inability to fully extend the leg and the palpa- 
tion of the cartilage, which protruded slightly from the joint. He states 
that in these cases reduction has been easily accomplished. One flexes 
and then suddenly extends the leg, at the same time rotating the leg 
outward if the subluxation is of the internal semilunar cartilage, and 
rotating it inward if it is the external semilunar cartilage. 

Pauzat* states that he has been able to make a diagnosis of a recent 

* Archiv fiir klinische Chirurgie, 1899, Band lix., Heft 1. 

* Deutsche Zeitschrift fiir Chirurgie, 1887. 

' American Journal of the Medical Sciences, November, 1896. 

* Eevue de Chirurgie, February, 1895. 
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subluxation by the appearance of subcutaneous ecchymosis, pain on 
pressure, and the projection of the meniscus. He states that reduction 
has always been easily accomplished. 

Shaffer/ in a series of eleven cases, has observed one early case (Case 
IX.). He says : " This is the only case in which I have actually seen 
and felt the dislocated cartilage, my other patients coming long after the 
original injury." This patient was twenty years of age, and sent for 
Shaffer a few hours after the accident. She stated that in turning over in 
bed early in the morning something had snapped in the knee, which had 
become locked ; it became at once very painful, and there was swelling. 
Shaffer was able to distinctly feel the dislocated internal semilunar carti- 
lage of the left knee. " Flexing the knee, with some difficulty and pain, 
to about a right angle and rotating the tibia outward, I gradually manip- 
ulated the dislocated cartilage into its normal position, with immediate 
relief to all the painful symptoms. After this the knee-joint became 
immediately movable, excefpt that it could not be fuMy extended. After a 
few days the swelling had entirely disappeared and the patient resumed 
her ordinary exercises." The ultimate result is not noted in this case. 
With regard to the diagnosis in the older cases the history is very sug- 
gestive. It does not differ much, however, from that obtained when 
the trouble is due to a loose body, and in some cases to a lipomata, 
which will be referred to. (See p. 213.) Shaffer^ emphasizes, however, 
a very important and characteristic condition, which seems to be almost 
pathognomonic of a dislocation of the meniscus. He states, in looking 
over the notes of his previous cases, that he found eight in which the 
histories were pretty complete. In these eight the following conditions 
were present : (1) A very considerable lateral mobility of the joint ; (2) 
an elongated ligamentum patella, and (3) in six of the cases an inability 
to completely extend the knee. This inability to completely extend the 
knee seems to be characteristic in subluxation of the meniscus and a very 
important observ^ation in diagnosis. In the four cases which I have 
observed in Dr. Halsted's clinic this condition noted by Shaffer has been 
present. It was most characteristic in a case observed a few days ago. 
The patient states that two years previously, after jumping off a freight 
car, he felt a sudden, sharp pain in the inner side of the left knee, and 
found that he was standing with this knee slightly flexed, and that he 
was unable to extend it. The pain and the inability to extend the knee 
disappeared in a few moments. During the next three weeks, especially 
after any quick motion of the limb, he had similar recurrent attacks. 
At the end of three weeks he noticed that the knee was swollen a little, 
and at the advice of his physician went to bed and gave the knee rest 

* Annals of Surgery, 1898, vol. xxviii. * Ibid. 
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for a couple of weeks. Since this treatment he has had no recurrence 
of this sudden attack of pain with locking of the joint, but he has found 
that whenever he walks beyond a certain distance the knee begins 
to give him pain and there is some little swelling. For this reason he 
has always kept himself within limits and has been especially careful in 
quick motions. On examination there is little difference to be made out 
between the two knees. However, when the patient is lying on his back 
and he is asked to flex the leg at the knee and to raise the foot from 
the cot, he is able to extend the right leg with great ease ; he is unable, 
however, to completely extend the left leg except now and then, when 
with a quick, jerking motion of the quadriceps he brings the leg into full 
extension. He has noticed this himself. On careful comparison by 
palpation of the internal meniscus of the two knees I was able to make 
out slight mobility of the one on the left. 

Vollbrecht^ has given us an excellent article on subluxation of the 
semilunar cartilages. He reports somewhat in detail eleven cases, eight 
of the internal and three ot the external meniscus. As regards the 
pathology of the subluxation his observations confirm those of Bruns,^ 
who objects to the term " internal derangement of the knee-joint," given 
to this condition by Hey, in 1803, because it is indefinite, and thinks 
that the term " subluxation of the internal or external meniscus or semi- 
lunar cartilage" a better and more definite one. He has observed that 
with the subluxation there is rupture of the anterior or posterior attach- 
ment of the semilunar cartilage, most commonly of the anterior and rarely 
of the posterior. Both attachments have never been observed to be 
ruptured at the same time. Now and then the rupture, or, better, a 
loosening, was confined to the lateral attachment of the cartilage. The 
internal meniscus is the cartilage most commonly involved. Complete 
luxation has never been observed. He speaks of traumatic luxation due 
to direct, rarely, and indirect force, commonly ; of a spontaneous luxa- 
tion in cases in which he believes there is an individual predisposition 
due to some anatomical weakness. He has not observed pathological 
subluxations of the meniscus. The meniscus may be almost completely 
destroyed by the recurring luxations. 

Diagnosis. The early diagnosis and treatment have been referred 
to. As a rule, if seen early, on account of the slight effusion, pain, 
and swelling, a diagnosis of traumatic synovitis with effusion is made, 
and the patient is treated with rest, etc., and the condition is not rec- 
ognized until after a number of attacks. Recurrent attacks of syno- 
vitis and effusion are not uncommon ; and now and then cases may be 

* Beitrage zur klinische Chiruigie, 1898, vol. xxi. 
» Ibid., 1898, Band xix.. Heft 2. 
]4 
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mistaken for early tuberculosis or other forms of arthritis. I believe 
that the inability to fully extend the leg in an otherwise apparently 
perfectly normal and movable joint is an important diagnostic point. 
In the recurrent cases one is not always able to palpate or to demon- 
strate the abnormal mobility of the meniscus ; but when this can be 
ascertained it differs distinctly from that of a free-joint body, in that 
the semilunar cartilage is constant in its position. 

Teeatment. In the first attack all authorities agree that if the 
meniscus has not reduced itself the reduction should be accomplished by 
the method advocated by Graham and the joint placed in rest for a few 
days or a week. In the recurrent attacks which are giving the patients 
sujB&cient discomfort to force them to seek some surgical intervention, we 
can offer to them two methods of treatment : the use of an apparatus or 
the operative treatment. Shaffer* unquestionably gives us the best 
method of an orthopedic appliance. He states : " From a study of 
this in my previous cases, it seems to me that the indications from an 
orthopedic stand-point are : (1) To correct the lateral mobility of the 
knee ; (2) to prevent rotation of the tibia upon the femur ; (3) to so 
arrange the apparatus that the extension of the knee will stop at a point 
where the traumatism of locomotion would cease to exist — ^that is, at a 
point where pain and discomfort would wholly be eliminated. This 
means an apparatus with simple anterior and posterior motion, extending 
from the anterior third of the thigh to the sole of the foot, with the joint 
at the knee and the ankle, the former having a mechanism by which 
extension would stop at a desired point." Figs. 20, 21, and 22 are 
good illustrations of this apparatus. I find in studying carefully ten 
cases in which Shaffer has used this apparatus, that in five cases the 
patients are still wearing an apparatus, from a few months to two years. 
The first case in which he used the apparatus, in 1892, it was discarded 
in about a year, and it is stated that the patient is perfectly well, though 
the date of the last observation is not recorded. In the second case the 
apparatus was worn two years, and I should judge, although it is not 
distinctly stated, that at the date his article was written, in 1898, four 
years after the apparatus was removed, the patient has had no recur- 
rence of the trouble. If this is correct this patient demonstrates a 
perfect result in a period of four years. In the other cases it has been 
within a year since the apparatus was removed, and so far there has been 
no recurrence of the trouble. In this small series of cases Shaffer has 
demonstrated that the apparatus can be worn with considerable comfort, 
and that after periods varying from six months to two years it can 
be removed ; so far in the cases observed, although they are not many, 

' Annals of Surgery, 1898, vol. xxviii. 
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the trouble has not returned. He has noted in a number of cases^ after 
a certain number of months of treatment, that the lengthening of the 
patella ligament was reduced, and that the ability to fully extend the leg 
partly or completely returned. The observations on this point are not 
concise in every case. 



Fig. 20. 



Fig. 21. 





Fig. 20. — Shafl'er^s apparatus for Hey's joint ; antero-posterior motion onlj at knee 
and ankle. 

Fig. 21. — ShaflTer^s apparatus for He/s joint applied; lateral view, showing "stop- 
joint " at knee. 



Shaffer, however, recommends in very severe cases, and in cases in 
which the apparatus has failed, operation. As to operation, we have 
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Fig. 22. 



two methods — a complete or partial excision of the dislocated or injured 
meniscus, or suture. Barker^ reports six cases of recurrent disloca- 
tion which so far have been cured by suture. He differs from VoU- 
brecht and Bruns in admitting a complete dislocation of the meniscus. 
March^ reports twelve cases of excision of the cartilage, with excellent 

results. In the cases reported, the Bruns 
and VoUbrecht excision, either complete or 
partial, has been the method of operation. 
As far as I can ascertain from the history 
of these cases the result, both of excision 
and suture, has been equally perfect, and 
many cases have been observed over periods 
of two to five years. 

Walker^ states that the prognosis after 
operation is good, for after a careful study 
of the literature covering the past five years, 
including 100 cases, there has not been 
found a reported case of death following 
these operations. Walker, in his article, 
reports six cases operated on by Bull and 
Gibney. 

Barrow* reports a case of removal of the 
internal meniscus, " In which at the opera- 
tion to expose the cartilage the ligament 
^^ ^^^^ patella was divided and the bone turned 
■^^ ^^MhI^^^I ^^P* When the joint was opened the inter- 
I^W^ *k^^^^^^^H nal semilunar fibrocartilage was found to 

be detached from the tibia throughout most 
of its extent, especially in front and at its 
side and folded upon itself. The cartilage 
looked like the twisted mass of fibrous 
tissue. It was completely removed. The 
ligament patella was sutured and the wound 
closed without drainage." The immediate 
and ultimate result has been perfect. 

Although successful in this case reported 
by Mr. Barrow, I do not think that it is 
necessary in operations for subluxation of 
the meniscus to divide the ligament pa- 
tella. The cartilage is easily exposed by an 
incision directly over it and opening the joint above it. One is then 
able to make out the position and extent of the rupture and the position 




Shaffer's apparatus for Hey's 
joint applied, showing protection 
pad inside of knee. 



* Lancet, September, 1897. 

' Medical News, June 14, 1899. 
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of the cartilage itself. Unless the cartilage is not in good condition, and if 
its separation from the tibia is not too extensive, I believe that a suture is 
the operation of choice. We have followed this in two cases. In the 
case in which I operated on, before suture of the cartilage to the tibia, I 
chiselled the bone, in order to make a fresh surface, thinking that union 
between the cartilage and chiselled bone would be stronger. In the second 
case operated on by Dr. Finney the surface of the tibia was not chiselled. 
The ultimate results in these two cases have been equally good, the 
period of observation being about two years. When, however, the carti- 
lage is twisted and out of shape and of a peculiar ashy-gray color, and 
when its attachments have been extensively torn, it should be completely 
or partially removed. This was the case in a third patient operated on 
by Professor Halsted. The ultimate result in this case, over a period 
of three years, has been perfect. 

We now have, therefore, sufficient positive evidence that the operative 
treatment of subluxation of the meniscus of the knee will yield excel- 
lent results, that the patients will be relieved of those annoying recur- 
rent attacks, and after the operation will not, as far as we can find out, 
be incapacitated for any sort of labor. However, when the surgeon 
informs a patient of the excellent results after operation, he should 
mention to him the possibility that an apparatus (the one advised by 
Shaffer being the best) may, after a period of from six months to two 
years, give him an equally good result. 

Joints : Lipomata. It is important in the differential diagnosis of 
swellings about the knee-joint to bear in mind the possibility of the joint 
lipomata. They are not common^ but every now and then one is happily 
surprised in making an exploratory incision into a tumor about a joint 
to find that it is a lipoma. Bischitzky,^ writing from observation 
in Wolffler's clinic, considers a case of subserous lipoma of the elbow- 
joint which in some respects differs from the ordinary joint lipomata. 
In reporting this case he gives an interesting r4sum6 of our knowledge 
of this subject. Most of us are familiar with the ordinary lipoma arbor- 
escens, which was first described by Johannes Miiller, who considered 
it a hypertrophy of the normal fat villi in the joint and not a true tumor. 

The other form of joint lipomata arises generally from areas of normal 
fat lying in some place outside the synovial membrane. They are called 
the subserous joint lipomata, and Konig compares them to the subserous 
lipomata of other serous membranes, such as the peritoneum and the 
pleura. It is interesting to note that Konig and others believe that 
these tumors come from pre-existing areas of fat, that about different 
joints these areas occupy certain definite anatomical positions, and that 

* Beitrage zur klinische Ciiirurgie, 1899, Band xxiii. 



214 SURGERY AND ORTHOPEDICS. 

very difFerent causes may give rise to the tumors. Traumatism and 
pressure from muscle-pull seem to be the two chief causes which in- 
fluence hypertrophy in these areas of fat. In the majority of cases the 
tumor extends into the joint, carrying with it a covering of serous 
membrane, and now and then it becomes pedunculated. The lipoma may 
extend into the joint proper through a tear in the synovial membrane. 

In Bischitzky's case the patient was a man, aged forty-five years, who 
for three years had noticed a swelling in the elbow-joint. Previous to 
this and during three years he had been doing very hard manual labor, 
in which the forearm was flexed and extended at frequent intervals. 
The tumor at first was the size of a walnut and the growth was slow. 
There was no pain. The only symptom which bothered the patient was 
his inability to completely flex the elbow. On examination a swelling 
in the elbow on both sides of the biceps muscle was found. The skin 
was normal and had all the characteristics of a benign tumor, probably 
lipoma. At operation one tumor was found between the flexor muscles 
and the brachialis anticus, and it was continuous with a small amount 
of fat attached to the anterior capsule of the elbow-joint. On the radial 
side there was a similar tumor situated between the supinator longus and 
the flexor carpi radialis and brachialis anticus. This tamor had a 
similar relation to the anterior capsule of the joint. It differed from 
other subserous lipomata in that it projected outward between the mus- 
cles about the joint and not inward into the joint cavity. In order to 
demonstrate whether these tumors originated from pre-existing areas of 
fat, Bischitzky made a few dissections of the elbow-joint, and found 
that there were two small areas of fat — one situated in front of the head 
of the radius and a second in front of the coronoid process of the ulnar 
to the inner side of the attachment of the brachialis anticus. This 
area of fat was attached to the capsule of the joint. Therefore, he was 
able to demonstrate that these two tumors originated from small islands 
of fat, which are to be found normally about the elbow-joint. 

I have observed two interesting cases of lipomata of the joint, one being 
situated behind and slightly below the external malleolus of the fibula. At 
operation it was found that the tendons of the perinei muscles were situ- 
ated over the posterior and lower side of the tumor, being pushed back- 
ward and away from the joint by the mass of fat. Fat was attached to 
the synovial membrane of the ankle-joint, but projected outward and not 
inward. The tumor had been noticed for six or eight months, and had 
given a good deal of pain. The only explanation that could be given 
for the hypertrophy of the fat was the fact that the patient was suffering 
from a fracture of the patella, and for the last eighteen months the affected 
leg had been bearing most of the weight of the body. The second case 
I observed in the dispensary with Dr. Finney. It was an interesting 
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example of the lipomata arborescens. The patient was a young woman 
who some three months before had received a perforating wound of the 
middle phalangeal joint of the index finger. The wound, she said, 
healed slowly. Some weeks after it had completely healed she noticed 
that the joint began to swell slowly. It was a little painful, and motion 
was almost completely restricted. The joint was found to be uni- 
formly swollen, the conformity of the finger was spindle-shaped, the 
tissues were boggy and had the appearance of tuberculosis. At the 
operation Dr. Finney found that the entire joint cavity was filled with 
fat. The fat was slightly vascular and there was some excess of con- 
nective tissue in places. There was no evidence of suppuration ; the 
synovial membrane was completely destroyed and replaced by this lipoma 
arborescens. The tumor tissue was all excised, the wound was closed, 
and the function of the joint was completely restored. 

osteohalagia. 

Osteomalacia in Children and Men. Oppenheimer's^ statement that 
91 per cent, of cases have been observed in women, and of these 70 per 
cent, were pregnant, has influenced most clinicians to exclude osteoma- 
lacia in a differential diagnosis of disease of the bones in children and 
men, and especially in this country, where osteomalacia is very rare. Two 
recent articles by Siegert^ and RingeP are suggestive that even in this 
country we may be overlooking cases of osteomalacia in children and 
men, as has occurred in countries where the disease is endemic. 

Siegert reports a case of osteomalacia in a child and Ringel one in a 
man, and both discuss the recent views as to the etiology and differential 
diagnosis. 

Siegert is positive in a statement that phosphorus is specific in osteo- 
malacia and of no value in rickets — the chief disease from which osteo- 
malacia, both in children and adults (late rickets), must be differentiated. 
Bernstein* also reports a case in which the administration of phosphorus 
was followed by improvement when oophorin in large doses had failed. 

That some cases of osteomalacia in women recover without any specific 
treatment is shown by Durham's* statistics : 145 cases with 22 recov- 
eries. All the cases which recovered, however, were associated with 
pregnancy. 

Siegert's (and Heubner, quoted by Siegert) statement of the specific 

^ Treves' System of Surgery, 1895, vol. ii. 

* Miinchener med. Wochenschrift, November, 1898. 

' Beitrage zur kliaische Chirurgie, 1889, Band xxiii., Heft 2. 

* Miinchener med. Wochenschrift, April 5, 1898, p. 427. 

* Guy*8 Hospital Reports, vol. x. 
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value and almost therapeutic test of phosphorus in osteomalacia cannot 
yet be accepted until further proof by a larger number of cases and a 
longer period of observation is given us. 

Both Siegert and Ringel refer to Rehn's case of osteomalacia in a child. 
In 1878, Rehn found the skeleton of the child in the Senkenberg Insti- 
tute. The anatomical examination was made by von Recklinghausen, 
who found typical osteomalacia of the bones, but no signs of rhachitis. 
In 1882, Kehn reported six other cases of osteomalacia in children. 
Even since the report of these cases by Eehn and von Recklinghausen 
the possibility of infantile osteomalacia has been questioned by most 
pathologists. 

Siegert's case is of especial interest. The clinical diagnosis was not 
made. The autopsy was performed by von Recklinghausen and a diag- 
nosis of typical infantile osteomalacia made. This patient, a boy aged 
nine years, first came under observation in June, 1887, and remained 
under observation until his death, nine years later. When first observed 
he was suffering from ascites and enlarged liver. Later the liver 
atrophied, but during the remainder of his life it was necessary to tap 
the abdomen at intervals. In 1893 (patient was now aged fifteen years — 
six years after the first observation and three years before death) the first 
symptoms of osteomalacia appeared. Without any special cause to be 
made out the boy complained of pain in the limbs and great weakness. 
During the following two years the pain continued and was referred also 
to the back, sternum, and head. The weakness of the limbs gradually 
increased until the patient became bedridden. After two and a half 
years slight deformities were noted, the most characteristic being the 
prominence of the sternum and a slight scoliosis. After three years 
kyphoscoliosis appeared. This occurred a few months before his death, 
which was attributed to oedema of the lungs. A complete autopsy was 
made by von Recklinghausen, with a positive diagnosis of infantile osteo- 
malacia. Siegert has been able to find in the literature three other cases 
of infantile osteomalacia beside the six cases reported by Rehn and one 
case by Rehn and von Recklinghausen. A short sketch of these three 
cases will not, I am sure, be out of place. The symptoms and clinical 
history should enable one to make the diagnosis in future observations. 

Case L CoUaz (1884). A girl, aged ten years, was first observed 
with a recent fracture of the femur. A short time previous there had 
been a fracture of the humerus, and in early infancy the child had suf- 
fered from rhachitis, but had made a complete recovery. The patient 
was emaciated, the long bones were soft and flexible, and the urine con- 
tained an excess of phosphates. The patient was observed for three 
years, and death took place from renal calculus and kidney infection. 
Shortly before death paraplegia had developed. At the autopsy soft 
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osteoraaletic areas were found in the skull and in the bodies of the verte- 
brsB. There was a marked kyphoscoliosis. The pelvic bones were soft 
and deformed ; the right ilium was thickened, while the left was thin. 
The long bones were soft and bent. The histological examination of the 
bones showed the characteristic changes of osteomalacia. The case was 
considered by Collaz to be one of rickets. Siegert, however, considered 
it to be clinically and anatomically typical infantile osteomalacia. 

Chse 11. Meslay and Peron (1896). A girl, aged thirteen years, 
apparently in perfect health, began somewhat suddenly to complain of 
pain and slight weakness in the limbs, which was most marked after 
exercise. At the end of a year and a half the patient was bedridden ; 
there was a marked kyphoscoliosis. After two years there were spon- 
taneous fractures of both femur and tibia. The patient died at the end 
of three years with oedema of the lungs. Menstruation had never taken 
place. Autopsy — ^typical osteomalacia. 

Case III. Meslay (1897). This patient, a girl, had suffered from 
rickets at one year of age, but had made a perfect recovery. At thirteen 
years, when strong and in apparently good health, she began suddenly to 
suffer with pain in the legs and slight weakness, most marked after exer- 
cise. The weakness slowly increased until, after using crutches, the 
patient became bedridden. After three years in bed multiple spontaneous 
fractures occurred. Kyphoscoliosis was marked. Death took place nine 
years after the beginning of the symptoms (aged twenty-two years) from 
oedema of the lungs. This patient had never menstruated. Autopsy — 
typical osteomalacia. 

Siegert is emphatic in his conclusion that these three cases are clinically 
and anatomically as typical osteomalacia as the one reported by himself, 
in which the autopsy was made by von Recklinghausen. The onset of 
the disease in these four cases began at nine, ten, thirteen, and sixteen 
years — one boy and three girls. The duration of the disease in two cases 
was three years, in one case six years, and in one, ten years. The most 
characteristic early symptoms were pains in the bones of the limbs ; 
later, pain in the back, sternum, and head, not associated with any 
change in the bone itself ; weakness in the lower extremities, which grad- 
ually increased, so that at first the patient walked with difficulty, first 
with a cane, later with crutches, and finally was bedridden ; slowly 
developing kyphoscoliosis due (confirmed by autopsy) to softening of the 
vertebrse and not to tubercular osteomyelitis. 

Ringel, in his article, gives reference to three cases of osteomalacia in 
children which are not referred to in Siegert's r6sum6 ; one by Elben, in 
1882, in a girl, aged two years, and one by Bury, in a girl, aged eight 
months. Ringel, however, considers the diagnosis doubtful in these 
cases. He states that Strumpell and Ziegler consider the case of Rehn 
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and von Eecklinghausen to be one of rickets and not one of osteoma- 
lacia. Ringel does not refer to any of the cases quoted by Siegert of 
infantile osteomalacia, except the one of Rehn. 

As TO Osteomalacia in Men, Ringel refers to a case reported by 
Ellis of a man, aged fifty years, in whom the disease developed rapidly 
after a febrile attack. Death took place at the end of nine months 
from pneumonia. A partial autopsy only was performed, but definite 
softening of the bodies of the vertebrae and of the ribs was demonstrated. 

RingeFs own patient was twenty-five years of age, and had been 
in excellent health up to a few months before he came to the hos- 
pital with symptoms of ulcer of the stomach. This patient was under 
observation for eleven years. The ultimate cause of death was hemor- 
rhage from the gastric ulcer. During this period the symptoms of osteo- 
malacia were very gradual : pain in the limbs, weakness, inability to 
walk without crutches, and finally, at the end of three and a half years, 
the patient was bedridden. Kyphoscoliosis was noted after four years, 
with a diagnosis of tuberculosis of the vertebra, and a plaster jacket was 
applied. At the autopsy typical osteomalacia was found to be present 
in most of the bones. The bodies of the vertebrae showed no evidence 
whatever of tubercular osteomyelitis, but only softening due to the histo- 
logical and chemical changes of osteomalacia. 

These observations of Siegert and Ringel, who report two typical 
cases of osteomalacia, one in a boy, nine years of age, and the other in 
a man, twenty-five years of age, in which in each case the diagnosis was 
confirmed by autopsy, and these observations strengthened by a collec- 
tion of similar cases from the literature, especially those of Siegert, 
which are confirmed by careful autopsy report, seem to establish without 
a doubt the possibility of osteomalacia in children and adults. Siegert 
is very emphatic against the possibility of recurrent rickets. He states 
that in 1000 observations of infantile rickets he has never observed 
one single case of recurrence, and that in patients with a history of 
cured infantile rickets, with symptoms later in life suggesting a recur- 
rence of the disease, one should be very suspicious of osteomalacia. 



OSTEOBSYELITIS. 

Streptococcus Osteomyelitis. E. Lexer' writes on early observations 
in streptococcus and pneumococcus osteomyelitis. He refers to his earlier 
article,^ which considered the etiology and micro-organism of acute oste- 
omyelitis, and states that in this paper he has collected the previous 

* Archiv fiir klinische Chirurgie, Band Ivii. 
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literature. With us, both streptococcus and pneumococcus osteomyelitis 
are very rare. All of Lexer's diagnoses are confirmed by careful cover- 
slip and culture observations and animal inoculation. The cases are 
fully reported and the description of the local disease in each case is 
unusually careful. As a few of the cases came to autopsy, we have in 
addition a more complete picture of the disease. 

In a careful review of both recent and older literature, one is impressed 
with how little concerning osteomyelitis is to be found in both English 
and American journals. To the German and French writers we are 
chiefly indebted for our knowledge of the disease. The great advantage 
of these articles lies in the fact of the large number of cases observed : 
Von Bergmann (1895), 150 cases of acute osteomyelitis ; Funke (1895), 
664 cases of osteomyelitis; Lannelongue (1879), 100 cases under five 
yeare of age ; Helferich, 141 cases ; Haege, 403 cases, and many others. 
In addition we find careful bacteriological reports and complete histories 
and descriptions of the pathological anatomy. 

The recent literature is mostly concerned with the difference or similarity 
of osteomyelitis produced by other bacteria than the most common staphy- 
lococcus pyogenes aureus — chiefly the streptococcus, the pneumococcus, 
and the typhoid bacillus ; the discussion as to the portal of entrance ; 
the frequency in infants ; the frequency with which acute arthritis of 
infants is secondary to an osteomyelitis, and reports of osteomyelitis 
situated in very uncommon localities — in the vertebrae and pubic bone. 

Lexer divides his cases of streptococcus infection into three groups : 
1. Those in which phlegmon was very marked in the affected bone 
and sequestration was found. 2. Those in which an acute arthritis was 
the predominant symptom, but in each case a focus of suppuration 
was demonstrated to be present in the bone. 3. Those cases of acute 
arthritis in which no bone lesion could be found. 

The object of the first group of cases is to demonstrate that a strep- 
tococcus osteomyelitis resembles closely, both clinically and anatomically, 
a staphylococcus infection. Lannelongue, who was first to recognize and 
describe streptococcus osteomyelitis, recognized a difference, both clin- 
ically and (especially) anatomically. The streptococcus infection was 
usually situated more superficially, and produced subperiosteal inflamma- 
tion, both of periosteum and of the cortical bone, and seldom attacked 
the medulla ; sequestra were rare, and the formation of pus was scanty. 
Lexer, in his earlier article, with an observation on two cases, was 
inclined to agree with Lannelongue, but the cases reported in the second 
paper, with those observed by other surgeons, conclusively demonstrated 
that at least in some and perhaps all cases there is little if any differ- 
ence in the clinical and anatomical characteristics of the two infections. 
The cases observed by Lexer and also by Perutz, of pneumococcus osteo- 
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myelitis, show that this organism produced the same clinical and anatom- 
ical picture. Perutz, however, calls attention to a very interesting clinical 
symptom which he thinks may be characteristic of a pneumococcus infec- 
tion : the wide-spread oedema both above and below the seat of the bone 
lesion, which he has observed only in these cases. 

Lexer, with other observers, calls attention to the fact that the pus in 
streptococcus infection is thinner (semipurulent), and that the necrosis 
of the bone, synovial membrane and soft parts is less, and that the 
medulla is usually not involved so rapidly nor to such a great extent as 
in the staphylococcus infection. This infection is usually most virulent 
locally ; the staphylococcus next, and the pneumococcus least. Lexer 
called attention to the fact that the streptococcus may cause a non- 
purulent, serous effusion ; that Ganey has produced this in animals, and 
that the so-called periostitis albuminosa is secondary to a streptococcus- 
osteomyelitis of a less virulent type, and that the albuminous exudate 
may be due to the degeneration of a purulent exudate. 

As proof that the streptococcus in some instances may produce a very 
chronic osteomyelitis. Lexer mentions Kocher's very rare and interesting 
observation. Kocher excised an exostosis situated on the posterior sur- 
face of the external condyle of the femur. The patient was a boy, aged 
thirteen years, and the tumor had been noticed six months. The tumor 
consisted of a thin shell of cortical (apparently) bone mass, thick, and 
a centre of soft medullary tissue resembling granulation tissue. Cultures 
were not taken. The wound suppurated on the third day, and the strep- 
tococcus was found in the pus. On these grounds Kocher considered 
the exostosis to be due to a chronic streptococcus osteomyelitis. 

In the earlier discussion of streptococcus osteomyelitis nothing was 
said of the appearance of the medulla of the bone. Lexer, in three 
cases of the first group, was able to study the medulla, both at the 
operation and at the autopsy. 

Klemm* concludes as to the difference between streptococcus or pneu- 
mococcus and staphylococcus osteomyelitis cases as follows : 1. There is 
very little difference in onset and clinical signs. 2. In the two former in- 
fections one usually finds a definite etiological portal of entrance or primary 
focus of infection, as an infected streptococcus wound, pneumonia, otitis 
media, a pharyngitis of some kind, infected navel, etc. 3. The strep- 
tococcus and pneumococcus osteomyelitis are more common in young 
children. 4. In these two infections a wide-spread phlegmon of the 
medulla is rare ; the focus is usually in or near the epiphyseal line, or in 
the cortical bone. The changes in the bone are slight ; separation of the 
epiphysis is common, as is involvement of the joint. 5. In strepto- 

» Sammlung kliniache Vortrage, N. F., Leipzic, 1899, No. 234 
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coccus infection the oedema of the soft parts is wide-spread — a condition 
common to streptococcus infections of all tissue. (Welch has called atten- 
tion to the streptococcus as the cause of rapid oedema of the lungs, and 
Perutz speaks of the oedema with osteomyelitis as more common in the 
pneumococcus infection.) 6. Suppuration is less marked in the two 
infections than in the staphylococcus, but the tendency to gangrene 
(explained, perhaps, by the oedema) is greater. 

The three cases in Lexer's first group, in which the osteomyelitis 
resembled the form usually supposed to be more characteristic of a 
staphylococcus infection, are of much interest. In each case the strep- 
tococcus was found in pure culture. 

Case L Healthy female, one year of age. In this patient, forty-eight 
houre after an injury to the knee, the child was feverish and showed 
evidences of suffering from pain about the knee. The child came under 
observation twenty -four hours later. There was an area of oedema over the 
internal condyle, and palpation was very painful. The general health 
of the child appeared excellent, and no sign of a portal of entrance for the 
infection could be found. An incision was made at once over the area 
of oedema. The periosteum over the internal condyle was yellowish and 
thickened ; there was subperiosteal serous fluid. A small irregular open- 
ing was found at the juncture of the condyle and the shaft of the femur. 
On enlarging this opening the cancellous bone was seen to be widely 
infiltrated. The wound was left open and packed with gauze. There 
was but a scanty discharge from the wound, and the surface of the 
exposed tissue had that dry appearance so characteristic of very virulent 
streptococcus infection, seen especially in those cases in which the gen- 
eral infection is very grave. Streptococci were found in the blood on 
the fifth day, and death took place on the tenth day. 

Autopsy. In addition to the small cavity at the epiphysis, found at 
the operation, the entire medulla of the femur was diffusely infiltrated 
and presented a grayish appearance, with small granular masses, and 
here and there small areas of hemorrhage. The periosteum of the entire 
shaft was thickened, but there was no exudate. No areas of infection 
were found in the other bones or organs. The picture was one of a 
localized osteomyelitis beginning in a small area of the epiphysis. In 
less than forty-eight hours a small perforation of the cortical bone was 
produced, with beginning subperiosteal abscess. The joint was not 
involved, but there was a secondary osteomyelitis of the entire medulla. 
This case demonstrated the wide-spread phlegmon that may take place 
in streptococcus osteomyelitis. 

Case II. Female, aged one year. Vaccination was followed in (arm) 
forty six days by a large pustule and severe cellulitis, and an abscess in the 
axilla, which was incised. The wounds of this infection healed, and the 
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Fig. 23. 



child was well for three weeks. The patient then became ill suddenly 
with fever and pain and swelling over the lower epiphysis of the tibia ; 
operation was performed within forty-eight hours. The tissue was 
oedematous ; the periosteum was thickened and the subperiosteal effusion 
was persistent; the cortical bone showed no marked change. The 
medulla in the region of the epiphysis was uniformly infiltrated, 
greenish in color, with yellow dots ; later the entire shaft of the ulnar 
became necrotic and separated, the entire medullary cavity becoming 

involved, and on the third day pus was 
found in the elbow-joint ; an epiphysitis of 
the lower end of the radius, with the for- 
mation of a small sequestra, and on the 
sixth day an epiphysitis of the lower end 
of the humerus without separation were 
found. The child made a good recovery, 
with good function of the arm and joints, 
although streptococci were found in the 
blood on the third day. 

Case III. Child, nine weeks old, poorly 
nourished. Three weeks before admission 
a painful swelling was found below the 
knee, which ruptured on the inner side. 
On examination the child was not fever- 
ish ; the lower third of the thigh was 
swollen ; there was no fluid in the knee- 
joint. At operation the fistula was found to 
lead to a cloaca in the posterior surface of 
the epiphyseal line, and the medulla showed 
a purulent infiltration. The child died in 
a week. Vomiting and diarrhoea were pres- 
ent, but no fever. 

Autopsy. Fig. 2;i* gives an excellent idea 
of the pathological anatomy of the right 
femur. P, perforation ; if, focus of sup- 
puration ; *S, beginning necrosis of the 
shaft; W, periosteal new bone formation 
tissue ; Oi, internal condyle ; K, centre of ossification. The lower 
half of the femur was thickened, due to new vascular periosteal bone, 
4 mm. in thickness ; in places the new bone was separated from the 
beginning necrotic shaft by cheesy granulation tissue, but no purulent 
exudate. The cortical bone of the old shaft was yellowish-white ; the 
new periosteal was dark red ; the medulla was a diffuse grayish-yellow, 
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with areas of hemorrhage. The lower two-thirds of the cancellous 
bone of the shaft above the epiphyseal line and somewhat below was 
destroyed and replaced by a dirty, slimy mass of necrotic tissue. There 
was beginning separation of the epiphysis. 

These three cases just described demonstrate that wide-spread phleg- 
mon of the medulla, and sequestration, can be produced by the strepto- 
coccus. The wide-spread oedema of the soft parts spoken of by Klemm 
as characteristic of the streptococcus infection was not observed by Lexer. 

The second group of cases, all infants three weeks to two years of 
age, demonstrated that the disease usually described as acute arthritis 
of infants is, with few exceptions, secondary to an osteomyelitis at the 
epiphysis. Acute arthritis of infants was first described by Volkman. 
On account of the peculiar slimy synovial exudate he called it catarrhal 
synovitisa, and also called attention to the early ruptures of the capsule 
and to the formation of extracapsular abscess. Krause demonstrated that 
the infectious agent in Volkman's acute arthritis of infants was the strep- 
tococcus, and Lannelongue first called attention to the fact that most of 
these cases were due to a primary bone focus at the epiphysis. Later, 
in this country, Townsend, Arsdale and Koplik^ confirmed Lannelougue's 
observation that the streptococcus arthritis of infants was secondary to 
an osteomyelitis. 

The seven cases described in this second group had the characteristic 
anatomical picture of acute osteomyelitis at the epiphysis (called by Eng- 
lish surgeons epiphysitis). Each case showed a small suppurating focus 
on the diaphyseal side of the epiphysis, a rapid involvement of the joint, 
in many cases by a direct communication through a minute perforation, 
and in many cases subperiosteal and extracapsular abscesses. In no 
case was there extensive infiltration of the medulla nor the formation 
of any (except in a few cases) minute sequestra. Extensive oedema 
(spoken of by Klemm) was not noted. In six cases there was but one 
focus : lower femur, 2 ; upper humerus, 2 ; lower humerus, 1 ; lower 
tibia, 1. In one case there were two foci : lower radius and upper femur. 
Two very young children, who before the onset of the disease were weak, 
died : one of bronchopneumonia and the other of multiple lesions. One 
of the five healthy children died of pneumonia. The functional result 
of the five cases which recovered was perfect. 

The six cases in the third group all recovered after incision (five 
cases) or aspiration (one case) of the affected joint, so that it was not pos- 
sible to demonstrate nor exclude a primary infection in the neighboring 
epiphysis. In one case an X-ray photograph showed that there had 
been a separation of the epiphysis, which had not been recognized when 

"*■ Americ9n Journal of the Medical Sciences, 1892. 



224 SUROERY AND ORTHOPEDICS. 

the extra-articular abscess of the hip had been incised. At this operation 
an opening into the joint capsule had been observed. The infection was 
checked by simple incision. Two years later there was limitation of 
motion and 2 cm. shortening. The infection, which was due to the 
streptococcus and had followed pneumonia in a child ten months old, 
ran a rather chronic course during the two weeks before the opera- 
tion. In a second case, a rhachitic boy, eighteen months old, the 
arthritis followed an attack of bronchitis. The seropurulent effusion 
in the right knee had been present two weeks, but recovery, with per- 
fect function, followed simple aspiration, although streptococci were 
present in the fluid. The remaining five cases were healthy children. 
A point of entry for the infection could not be demonstrated. All recov- 
ered rapidly, with unimpaired function of the joint after simple incision. 
1. Girl, aged eight months; elbow; streptococcus. 2. Boy, aged nine 
months ; shoulder ; onset, two days ; suppuration both in joint and 
extracapsular tissue. Culture, cover-slip, and animal inoculation demon- 
strated the pneumococcus of Fraenkel and Weichselbaum. 3. Boy, 
aged three and a quarter years ; elbow ; onset, acute, three days ; strep- 
tococcus. 4. Female, aged two years; knee; onset, few days; both 
intracapsular and extracapsular suppuration ; streptococcus. 

Pneumococcns Osteomyelitis. Perutz^ reports one case of pneumo- 
coccus osteomyelitis in a boy, aged eleven months. The infection began 
in the upper epiphysis of the humerus, and the first local symptom was 
noted thirty days after the onset of the pneumonia. Perutz states that 
UUmann, in 1891, was the first to demonstrate the presence of the pneu- 
mococcus in the cases of osteomyelitis following pneumonia, although 
Hansen, in 1877, and Leyden, in 1885, each reported a case of osteomy- 
elitis following pneumonia. In Hansen's case the osteomyelitis had pro- 
duced a suppuration and partial destruction of the head of the humerus. 
Pus was found in the neighboring shoulder-joint and an extracapsular 
abscess had formed. The patient was a male, aged fifty-three years. In 
Leyden's cases the patient (age not given) died. A diplococcus was 
found on the cover-slip from the pus in the knee. Cultures were not 
made. In this case if an osteomyelitis was the primary cause of the 
arthritis it was not well marked. Ullmann's case was a male, aged 
thirty-four years. After an attack of pneumonia an extracapsular abscess 
formed over the upper epiphysis of the humerus. Cultures and cover- 
slips from the abscess when it was incised demonstrated the pneumo- 
coccus. Later a sequestrum formed and was removed. 

Witzel, in 1890, called attention to acute infectious osteomyelitis fol- 
lowing various infections of the lungs. K. Miller, in 1893, considered 

^ Miinchener med. Wochenschrift, January 18, 1898, Jai^g. xlv. p. 81. 
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the pneumoooccus infection of bones to be more of a periostitis and ostitis 
— similar to Lannelongue's view of streptococcus infection — but in both 
infections there are now many observations which demonstrate that a 
true osteomyelitis beginning in the medula is not uncommon. 

A summary of these and other cases reported by Perutz, Fischer and 
Levy, Lannelongue and Archard, Lexer, and Blecher, in all of which 
the pneumococcus of Fraenkel and Weichselbaum was found in pure 
culture, brings out many points of interest : Eight patients were chil- 
dren ; 4 cases less than one year of age ; 3 cases under two and a half 
years ; 1 twelve years. Two men, adults, aged fifty-three and thirty- 
four years ; one not stated. Etiology : Pneumonia, 5 cases ; otitis media, 
2 cases ; not stated, 4 cases ; 2 cases died from the pneumonia ; the others 
recovered, with good use of the joint. Separation of the epiphysis was 
noted in 5 cases : 2 at the shoulder and 1 at the hip and 1 at the knee. 
In the two shoulder cases the head of the humerus was removed ; in 
one of these the diaphysis was slightly involved. The anatomical picture 
in these cases corresponds to the case discussed by Lexer in his second 
group of streptococcus osteomyelitis with marked arthritis. The focus 
of suppuration is usually small and single ; perforation, with involve- 
ment of the joint and formation of the subperiosteal and extracapsular 
abscesses, occurs early. The prognosis of pneumococci infection appears 
to be the best. 

One case reported by Lannelongue and Archard is of great interest, 
because at autopsy only a periostitis of the femoral neck was found ; 
also an arthritis of the hip, with rupture and a separation of the 
epiphysis, but no foci in the femur. I find in the Lancet, September, 
1898, vol. ii., a similar case. The note of the case was furnished by 
Dr. Stuart McDonald. The patient, a boy, aged fifteen years, six months 
before the acute onset was kicked in the left hip at a foot-ball game. 
He felt very little discomfort at that time. He was admitted seven days 
after the onset, which was characterized by intense pain in the left groin, 
and a limp. On admission he was very ill, and had the usual appearance 
of a marked general infection. A small abscess which was situated 
" over and above " the great trochanter was opened. Death took place in 
twenty-four hours. At the autopsy pus was found in the hip-joint, and 
the periosteum of the femoral neck was thickened and separated by an 
exudate of pus. No foci of pus or infection were found in the femur. 
Cover-slips from the pus showed micrococci, diplococci, and staphylo- 
cocci. Cultures were not made. In both of these cases the primary 
lesion may have been in the hip-joint. 

Acute Osteomyelitis in InfiEUits. Hertzog and Krautwig^ report a 
case in a child of seventeen months, which is of especial interest, because 

* Munch ener med. Wochenschrift, 1898, Jahr. i., 46m. 
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of the multiple lesions and the complete anatomical picture given by the 
autopsy. The authors also discuss many interesting points in the etiology 
and pathology of osteomyelitis, and bring out the fact of its quite com- 
mon occurrence in infants. Their patient was admitted after an illness 
of fourteen days, and on admission a diagnosis was made of arthritis of 
the shoulder, bronchitis, and left lobar pneumonia. At the operation, 
which was performed at once, there was found a purulent arthritis of 
the shoulder-joint, with an extracapsular abscess and a partial separa- 
tion of the epiphysis of the humerus. Inoculation showed staphylo- 
coccus pyogenes aureus in pure culture. At the autopsy, on the fifth 
day after operation, purulent epiphysitis with separation was found at 
the sternal ends of a number of ribs and in the upper epiphysis of one 
femur. These lesions were not recognized by any local signs before 
death. There was also found a healed diphtheritic inflammation of the 
nasopharynx and desquamation of the skin, the latter pointing to scarlet 
fever as the primary cause, and the pharyngitis as the cause of the 
pysemic foci in the bone, which were demonstrated to be due to the aureus. 

These authors refer to the report of Braquehaie, in 1887, of 162 
cases of osteomyelitis in children under two and a half years of age ; in 
the majority of these patients the disease began with the first year of 
life. In many the bone suppuration was not recognized, as death fre- 
quently took place before any local symptoms manifested themselves. In 
Hertzog and Krautwig's case it has already been noted that the foci in the 
ribs and the upper end of one femur were not recognized until autopsy. 

OsteomyelitiB of the Pubic Bones. A. Kirschner^ reports a unique 
case with separation of the medial epiphyses of the pubic bones. In 
looking over the German literature, Kirschner was not able to find refer- 
ence to any sitiiilar case. However, he found a few in recent French 
literature. I have also found one case in recent literature not referred to 
by Kirschner.* Kirschner's patient was a cavalry soldier, twenty-one 
years of age. Seven days after an infected wound in the region of the 
knee the symptoms of trouble in the pelvis began. The local symptoms 
were not at all marked. There were pain, tenderness, and, later, indura- 
tion in the lower abdominal zone, somewhat similar to an infection of 
the space of Retzius after rupture of the bladder. There were, however, 
no external signs of infection, although the general symptoms were very 
acute and marked. At the operation suppuration was found in the 
tissues in the space of Retzius. Both pubic bones were separated from 
their medial cartilage ends and from the cartilages at the symphysis. 
The periosteum of the pubic bones was partly separated by suppuration, 
and there was some necrosis of the bone. The cartilage ends, however, 

1 Archiv fiir klinische Chirurgie, 1899, Band Iviii., Heft 2. 
» Gazette des H6pitaux, Paris, 1898, Ixxi. 
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showed very little change. The patient made a good recovery, and there 
was firm union at the symphysis. In connection with this very unique 
case, Kirschner discusses the epiphyses of the pelvic bones and the rarity 
of osteomyelitis of these bones, especially at the medial ends of the pubic 
bones. With regard to the epiphyses of the pelvic bones, Merkel informed 
him by letter that in an edition about to be published of Merkel and 
Henle's Grundriss die AncUomie the epiphyses of the pelvic bones are 
noted in the following places : (1) Along the whole upper edge of 
the ilium; (2) anterior surface of the iliac spine; (3) tuberosity of 
the ischium; (4) symphyseal ends of the pubic bones, and (5) the 
tubercle of the pubic bone. Ossification in numbers 3, 4, and 6 takes 
place between the fifteenth and sixteenth years; in all between the 
twenty-second and twenty-fifth years. I find a similar statement in 
Quain's Anatomy, edition of 1890. Kirschner thinks that in his case 
the primary focus may have been in the tubercle of the pubic bone on 
one side and perhaps the medial epiphyseal end of the other side. 

Osteomyelitis of pelvic bones is without doubt very unique. Well- 
known Grerman authors, like Ullmann, Schede, Kocher, Luke, and 
Volkman, have each recorded a few cases situated in the iliac bone ; 
none at the symphysis. The French, however, have contributed most to 
this form of osteomyelitis. Guillard states that before puberty the centre 
of the cotyloid cavity is the usual focus and after puberty the iliac 
crest. Laurent Prefontaine has recorded a case similar to Kirschner's 
in a patient aged fifteen years. I have operated in Halsted's clinic on 
a case of osteomyelitis of the tuberosity of the ischium in a boy ten 
years of age, and have observed three cases in adults of osteomyelitis 
of the iliac crest. Bruns and Hansel,^ in a recent article on " Osteo- 
myelitis in the Upper End of the Femur," record cases of primary osteo- 
myelitis of the cotyloid cavity, and also secondary foci in this cavity and 
in the pelvic bones associated with the foci in the upper end of the 
femur. 

The subject of osteomyelitis of the pelvic bones is a very interesting 
one, especially with regard to the situation of the primary focus and the 
early symptoms, which are often very obscure, and the direction of the 
burrowing in the bones in n^lected cases. One wishing to become 
familiar with the details of this subject should refer to the original arti- 
cles mentioned by Kirschner, which are chiefly in the French journals. 
Judging from the cases reported by Bruns and Hansel, in which pelvic 
osteomyelitis complicated osteomyelitis of the upper end of the femur, 
the prognosis is very grave in these cases. 

Osteomyelitis with Softening and Bending of the Bones. Frac- 
tures both in acute osteomyelitis (due to wide-spread necrosis) and in 

^ Beitnige zur klinische Chinirgie, Band xxiv., Heft 1. 



228 SURGERY AND ORTHOPEDICS. 

chronic osteomyelitis (due to the brittleness of the new bone) are not 
uncommon. Bending, however, is rare, and Birch-Hirschfeld^ reports 
such a case under the title of "A Bare Case of Acute Osteomyelitis." 
The patient, a boy, aged ten years, was admitted to the Leipsic clinic 
three and a half months after the onset of the disease. It began with 
the usual general symptoms of an infection, but locally the disease had 
run a very subacute course. When examined the lower third of the 
femur was thickened by a spindle-shaped swelling (not unlike new 
growth). The bone at a position about a hand-breadth above the knee- 
joint was bent at a right angle, convexity posteriorly. However, an 
X-ray photograph which showed a sequestrum below the bending con- 
firmed the diagnosis of osteomyelitis. At the operation there were no 
cloaca ; the sequestrum was removed. The soft granulation tissue in the 
medullary cavity showed no gross evidence of suppuration, but cultures 
and cover-slips demonstrated the staphylococcus pyogenes aureus. 

The writer tells us that Obersteiner has observed a similar case in a 
girl, twelve years of age ; Mosetig, three cases. In these four cases the 
bending of the bone was situated in the lower third of the femur, which 
is rather an uncommon position. Other observers — Volkman, Schede, 
Deisternag, Kiister — have reported a niunber of cases of bending of the 
bone at the upper end of the femur, due to osteomyelitis. Von Reck- 
linghausen describes this softening as due to an ostitis fibrosis ; muscle- 
pull and body-weight are the direct causes. 

Recent Views on Etiology and Pathology of OsteomyelitiB. Hert^ 
zog and Krautwig, in an article which I have just referred to, give an 
interesting r6sum6 of the views held by different authors. Krasky 
believes that osteomyelitis can cause or be caused by pyaemia ; Jordan, 
that acute osteomyelitis is identical with the bacterial form of pyaemia, 
but that the transition between pyaemia and osteomyelitis is often very 
difficult to differentiate. 

Pyaemia has usually multiple foci. In osteomyelitis the foci are always 
in the bone, and frequently there is but one. Both conditions are pre- 
ceded by a bacterial septicaemia. 

Kocher believes that pyaemia should be used in a broader sense, as a 
term, than osteomyelitis, and suggests the following nomenclature : For 
pyaemia, staphylomycosis multiplex and metastatica; for septicaemia, 
staphylohaemia, and for osteomyelitis, staphylomycosis circumscripta 
acuta and chronica. These terms clearly explain themselves and pic- 
ture the condition better than the older terms. As to the etiology of 
osteomyelitis, it has been clearly established by clinical, pathological, and 
bacteriological proof that osteomyelitis can be produced by various forms 

^ Centralblatt fur Chimrgie, 1898, No. 42 ; original, Deutsche Zeitschrift fur Chimrgie, 
1898, Band xlvi. 
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of bacteria^ the staphylococcus pyogenes aureus being the most common 
agent ; but more frequent and more careful bacteriological investigations 
are demonstrating that the streptococcus, pneumococcus, and typhoid 
infections especially, are not rare. It is interesting to note that in the 
great majority of cases the infection is pure ] mixed infection is rare. 

The portal of entrance of the infection frequently cannot be demon- 
strated, sometimes because of its locality, at other times because the very 
slight local change produced by the infective agent is not sufficient to 
attract the attention of the patient or the surgeon ; also, in perhaps 
the majority of cases, because tiie observers are not competent. 

Krause believes that the tonsils are the portal of entrance in many 
cases, and autopsies have confirmed this view. I have seen two cases of 
general peritonitis with no demonstrable cause for infection except a 
bacterial pyaemia from a streptococcus tonsillitis. Bascheke and Lexer 
report a case of streptococcus osteomyelitis in which at autopsy an abscess 
was found in the tonsil. Kocher believes that the staphylococcus never 
develops early in inflammations of the mucous membrane, but is a late 
invader. But when it has once joined in the mixed infection at the 
portal of entrance it is the most common to produce the bacterial pyaemia 
and the metastatic foci of suppuration. This was considered to be true 
in Hertzog and Krautwig's case. The child had scarlet fever and a strep- 
tococcus diphtheritis, but the metastatic foci in the bones which developed 
later were due to the staphylococcus pyogenes aureus. It is also the 
rule, especially in osteomyelitis secondary to some primary infection, 
that the metastatic foci of suppuration develop late. 

Senn has called attention to the infection of the new-born child through 
the placenta when the mother is septic. Kormann and Guillard have 
demonstrated that the cause of arthritis and osteomyelitis in nursing 
children is due to the infected mother's milk. The infected navel and 
infection following vaccination are frequently the cause of a bacterial 
pyaemia followed by metastatic foci, especially in bones. 

Histological Beseabch in Experimentally-produced Acute 
Osteomyelitis. One interested in this very interesting pathological 
study should read the recent and excellent article of Enduler^ from the 
Pathological Laboratory in Marburg. 

Squamons Epithelioma and Epithelial Hjrperplasia in Sinuses and 
Bone following Osteomyelitis. At every operation for chronic oste- 
omyelitis in which there have been a sinus and a bone cavity present for 
a number of months, it is important for the surgeon to bear in mind the 
possibility of the invasion of the sinus and bone cavity by epithelial 
cells and the formation of a malignant epithelioma. S. M. Cone* reports 

' DeatBche Zeitschrift far Chinirgie, 1899, Band Ivii., Heft 3 and 4. 
' Johns Hopkins Hospital Bulletin, 1897, vol. yiii. 
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one case of epithelioma and one case of epithelial hyperplasia. In addi- 
tion to the complete report of these two cases there is an excellent macro- 
scopic and microscopic description, and a complete bibliography of the 
most important literature. Cone tells us that there are but twenty-eight 
cases of typical squamous epithelioma in sinuses and bone cavities follow- 
ing osteomyelitis. (Refer to Cone's article for a brief r6sum6 of these 
cases.) 

I operated on a colored man, aged forty-five years, tlie first case 
reported by Cone, in Professor Halsted's clinic. The acute attack of 
osteomyelitis of the left tibia took place nineteen years before, since 
which time there had been sinuses and discharge of sequestra. One 
month before entering the hospital the patient began to feel pain in 
the leg, and there was a distinct increase in the amount and odor of the 
discharge. When I examined the patient before operation there was 
nothing externally to suggest anything different from the ordinary chronic 
osteomyelitis with sinuses. However, at the operation, when I began to 
chisel the tibia the medullary cavity, with which the sinuses communicated, 
contained, instead of the granular tissue or sequestra, soft tissue, in which 
one saw many little yellow dots, which could be expressed on pressure. 
Macroscopically it was that typical picture that one sees in carcinoma 
and epithelioma, the yellow areas being due to the necrotic epithelial 
cells in the centre of large alveoli. This diseased tissue was found 
to extend up to the upper epiphysis of the tibia and downward to the 
middle of the shaft. In addition to this typical tumor formation one 
found beneath the periostemn a slight formation of new bone, and it 
was also interesting to note — which one does not see in osteomyelitis — 
that scattered throughout the tumor tissue in the medullary cavity there 
were small spicules of new bone. Dr. Cone examined the tissue micro- 
scopically and reported a typical squamous epithelioma. With these 
indications the leg was amputated above the knee, and the patient is 
to-day (June, 1899, one year and six months since the operation) well 
without recurrence. 

The second case is one of epithelial hyperplasia in an old bone sinus. 
I also observed and operated on this patient. He was white, male, aged 
fifty-four years. Forty-nine years before (five years of age) the patient 
had an acute osteomyelitis of the lower end of the femur, since which 
time there had been a discharging sinus. On examination one found a 
sinus leading into a large bone cavity in the lower third of the femur ; 
the shaft of the lower half of the femur was considerably enlarged. On 
account of the patient's age and the large size of the cavity and the 
ebumation of the involucrum, I advised the patient to have the leg 
amputated. The leg was painful, the knee was almost completely anky- 
losed, and the limb was practically useless. I felt, on account of the 
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eburnation of the bone, that it never could be filled with granulation 
tissue or new bone. Dr, Cone made a microscopical examination, and 
found that the entire bone cavity was lined by squamous epithelial cells. 
Here and there were places where these cells took slightly atypical 
growth, but at no area was tliere any evidence of typical squamous epi- 
thelioma. I have alluded to this article not only because it is the best 
in the recent literature, but to impress upon surgeons always to bear in 
mind the possibility of carcinoma not only in old ulcers and sinuses, but 
in those communicating with chronic osteomyelitic bone cavities. I 

Fio. 24. 




X-ray. Total resection of right femur for osteomyelitis, five months after operation. 

believe that in almost every case, if one studies carefully at the operation 
the gross appearances of the tissue filling the medullary cavity, a diag- 
nosis can be made. In the first case if I had had permission to amputate 
I should have done so at the first operation, owing to the gross appear- 
ance. 

Total Resection of the Diaphysis of Long, Hollow Bones for Acute 
Osteomyelitis. Jottkowitz^ reports one case, with an X-ray photograph 
of the patient five months after operation. (See Fig. 24.) This picture 

^ Deutsche Zeitschrift ftir Chirurgie, June, 1899, Band lii., Heft 1 and 2. 
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Fig. 25. 



shows the new-bone formation. Fig. 25 shows the patient two and a 
half years after operation. During this time the shortening had increased 
only 1 cm. (from 3.6 cm. to 4.5 cm.). 

The patient was three years old. On admission, about one month 
after the onset of the disease, the right thigh was swollen from groin to 
knee, and there was a fistula in the groin. The right shoulder was 
swollen. At the first operation a small localized 
focus was removed from the shaft of the hiune- 
rus just below the epiphysis. The abscess about 
the femur was inside. The hip-joint was in- 
volved and the upper epiphysis was separated. 
In a short time it was necessary to operate again, 
when the head and upper part of the shaft of the 
femur were removed ; it was then found neces- 
sary to operate a third time, and at this operation 
the entire shaft of the femur was removed almost 
to the lower epiphysis. Not until this was done 
did the symptoms of local and general infection 
disappear. The wound healed rapidly, and the 
formation of new bone at the end of five months 
was well shown in the X-ray photograph. 

In the discussion of the literature Jottkowitz 
finds that English and French surgeons have 
advocated this treatment in certain cases, but 
that German surgeons have been averse to the 
radical procedure — first, because of the danger 
to life from hemorrhage ; second, because of the 
faulty regeneration of the bone leading to a great 
deformity and shortening. 

Jottkowitz believes that if the subperiosteal 

removal of the diseased shaft is performed early, 

before the involucrum is excessive, the danger 

from hemorrhage is slight and the separation is 

Properly treated, the danger of marked deformity 

Without doubt, he was successful 




Same patient (Fig. 24), 
two and one-half years 
after operation. 



easily accomplished. 

and great shortening is not great. 

in his own case. 

Personally, I believe that a total resection of the diaphysis is seldom 
indicated, even when it can be accomplished early and without increased 
risk of death. When the entire medulla is infected and necrosis of the 
shaft is present, to chisel a wide longitudinal section from epiphysis 
to epiphysis, leaving from one-half to two-thirds of the shaft with chis- 
elled windows here and there, will accomplish almost as perfect drainage 
as the complete removal of the shaft itself. This method is imques- 
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tionably less extensive, and there is less danger from hemorrhage. The 
remaining shaft is able to act for some time as a support, while the in- 
volucrum is being formed. I have observed a number of such cases, 
with excellent results. 

The Importance of an Early Diagnosis and Operation in Acute 
Osteomyelitis. I have considered somewhat in detail the recent litera- 
ture of osteomyelitis, because of its great practical importance. The disease 
is common. The majority of our cases come to the hospital emaciated, 
with prolonged infection and with pathetic local conditions. The usual 
history is as follows : With or without a previous attack of some infection 
the patient is taken suddenly with fever, sooner or later with pain, and 
then swelling about one or more joints. Bheumatism is diagnosed. The 
affected joint is covered with a flaxseed poultice. After a prolonged siege 
of pain and fever the bone abscess shows itself beneath the skin ; it is then 
allowed to rupture or a superficial incision is made. When the patient 
comes to the hospital one finds one or more fistulsB, the involucrum is 
excessive, and there is usually a myositis, with contraction. The joint 
may be completely ankylosed from secondary arthritis. The most happy 
result from operative surgery in these cases can never be compared to 
the results of early operation. 

We should always bear in mind that not only in children but in 
adults osteomyelitis may give rise to marked general symptoms without 
very marked local signs, so that the clinician should frequently examine 
bones and joints of the body. The first local sign of an osteomyelitis 
at the epiphysis is referred to the joint* The symptoms of arthritis fre- 
quently predominate over those of the osteomyelitis. We should always 
bear in mind that primary arthritis is much less common than the infec- 
tion secondary to an osteomyelitis. 

Given a swollen joint, with or without the history of traumatism, the 
effusion should be aspirated at once. If one finds the gonococcus in 
cover-slips or cultures this practically excludes osteomyelitis. In simple 
traumatic synovitis the effusion is rarely purulent ; the aspirated cultures 
are sterile ; there is seldom fever. In one case, in a boy, ten years of 
age, forty-eight hours after an injury associated with a temperature of 
103®, I found the effusion in the knee-joint very cloudy with leucocytes. 
The cultures, however, were sterile. The general and local symptoms 
disappeared at once after the aspiration. In the second case, in a boy, 
seventeen years of age, twenty-four hours after a contusion of the knee, 
he was taken with high fever and rapid swelling of the knee-joint. 
Admitted to the hospital on the third day, with a temperature of 104°, 
we found in the aspirated cloudy fluid numerous streptococci. Recovery, 
with perfect f imction, followed arthrotomy and irrigation. We have a like 
observation in which the staphylococcus pyogenes aureus was found. 
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Purulent arthritis following contusion is very rare, except when sec- 
ondary to an osteomyelitis. Streptococcus and pneumococcus arthritis, 
metastatic from primary infection, is usually associated with or second- 
ary to the metastatic osteomyelitis. In view of these observations, when 
we are dealing with infection of or about a joint (except the gonococcus) 
we should always bear in mind the great probability of a primary bone 
focus. 

Incision and curetting of the bone in the early stages of acute oste- 
omyelitis is followed by the most happy results. If the neighboring 
joint is distended with fluid it should be aspirated. If the effusion is 
purulent and contains bacteria, arthrotomy and irrigation should be per- 
formed at once. The results of such early treatment in infected joints 
are, in the majority of cases, as excellent as upon tlie bone focus itself. 

Rarely cerebro-epinal meningitis shows iteelf first by joint symptoms. 
Aspirating such a joint and finding the characteristic micro-organism 
would be a point in diagnosis. 

BENiaN AND MALIONANT TUMORS OF BONE. 

It is of the utmost importance for the surgeon to bear in mind the 
existence of the benign forms of tumor of bone. In the malignant sarcoma 
experience has demonstrated that the most radical operation is necessary 
to prevent recurrence : amputation of the thigh in sarcoma of the bones 
of the leg, or of the arm in sarcoma of the bones of the forearm, and 
for sarcoma of the thigh, amputation at the hip-joint, and for sarex)ma of 
the humerus, disarticulation above the shoulder-joint. When these high 
amputations are performed local recurrence is very rare, although in 
many cases death follows from internal metastasis. It has been demon- 
strated, therefore, that the high amputation will cure cases of malignant 
sarcoma of bone, provided metastasis has not taken place before the 
operation is performed. There is, however, a second but much smaller 
group of tumors, in which it is not necessary to amputate. An excision 
with the chisel or removal with the curette will not only completely 
remove the tumor, with little chance of recurrence, but at the same time 
save the limb. 

In view of these two forms of tumor, in which the operations for 
cure are most radically different, surgeons should school themselves 
in the differential diagnosis by clinical history, by the examination of 
the tumor itself, and perhaps most important by the gross appearance 
of the tissues exposed at the time of operation. The number of tumors 
belonging to the malignant group is usually large even in the experience 
of one clinic, but the benign forms of tumor of bone are rare. And 
most of us, if we wish to be prepared to make pathological diagnoses 
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at once when we first meet such a case, must carefully read the descrip- 
tion of such tumors by those surgeons who have had the good fortune to 
meet them. 

Konig* some years ago called attention to certain forms of benign 
giant^celled sarcoma, with origin and situation in the medulla of the 
long bones, which he had cured by curetting. These cases, however, 
are rare in the experience of most surgeons ; but there are sufficient 
cases collected to demonstrate that these tumors first described by 
Konig are benign. F. Konig* calls attention to the solitary cysts of 
long bones, and to cystic enchonfibromata, which are probably more 
benign than the giant-celled sarcoma just referred to. Konig's cases 
are from the clinic of von Bergmann, in Berlin. He first makes a 
few remarks in regard to the ultimate results after operation for the 
malignant sarcomata. Previous to 1889, Nasset collected from von 
Bergmann's clinic 25 cases of malignant sarcoma, in alPof which the 
most radical and highest amputation had been performed. Seven of 
these cases are now living and 18 are dead. Since then Konig has col- 
lected 16 cases, 4 of which are living and 12 dead ; of these 12 died in 
the first year; so that of 41 cases of amputation from malignant sar- 
coma 30 have died. He does not state how many had local recurrence. 
One would infer that the majority of them died from metastases and not 
from local recurrence. He does not include in this group the more benign 
form of giant-celled sarcoma. 

F. Konig's description of the clinical history and pathological appear- 
ances of simple bone cysts is very characteristic. These cysts originate 
in the shaft of the long bones near the epiphyseal line, and without doubt 
from islands of cartilage, which will be discussed later. The cysts are 
simple or multiple, usually single. As they enlarge they expand the 
cortical layer of bone. This pressure produces atrophy, and the thin 
layer of bone over the cyst soon becomes soft and compressible in places. 
The contents of the cyst is a cloudy or bloody serous fluid, and fre- 
quently the wall beneath the cortical bone is made up of a small amount 
of tissue which differs from the type of tissue about it. Now and then 
there are no remains of this tissue. 

The clinical picture is somewhat characteristic. The cysts occur in 
yoimg people at or before puberty, and the first symptom complained 
of is pain, which is intermittent ; soon there is lameness, but on exam- 
ination one does not feel any particular change in the part of the bone 
which is the seat of pain. The leg may in time be shorter. Two 
years may pass, and then from slight trauma the patient is admitted 
to the hospital with a fracture, or he may complain of slight bending 

» System of Surgery, 1894. 

* Archiv fur klinische Chinirgie, 1898, Band Ivi., Heft 3. 
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of the bone and great tenderness, and on examination in either case 
one finds a slight enlargement of the bone, but most characteristic 
are the soft areas, which, with the examining finger, are found to 
be compressible. If an incision be made the tissues are found to be 
normal ; the periosteum is unchanged. Beneath this we find a thin 
layer of cortical bone, which when removed exposes a cyst with yellow 
or bloody serous fluid, and a wall which consists of brownish tissue or 
a tissue of a slightly bluish color, like hyaline cartilage. One may see 
here and there the remains of septi, and it will be found that the cyst 
extends to the epiphyseal line, the latter being normal. Such is the 
clinical and pathological picture of a simple bone cyst, which should be 
easily differentiated from a malignant sarcoma. 

Konig discusses in detail the origin of these simple bone cysts, and 
refers to Virchow's investigation, which demonstrated the remains of 
embryological cartilage or misplaced cartilage from the epiphyses ; these 

islands being isolated from the cartilage of 
the epiphyses are situated in the medulla of 
the shaft at some distance from the epi- 
physeal line. According to Virchow, the 
islands of cartilage can give rise to the 
enchondroma of the shaft of the long bones. 
If the cartilage is misplaced outward we 
get the cartilaginous exostosis at the epi- 
physis. Virchow considered that the sim- 
ple bone cysts were liquefaction necroses of 
the solid cartilage tumors, and he was able 
to demonstrate in the wall of these simple 
bone cysts small islands of cartilage (Fig. 
26). Zeronie has confirmed VirchoVs 
a. Epiphyseal line. observations, and later Schlange was able 

6. Island of cartilage. ^ demonstrate this cartilage in the wall of 

the bone cyst. Konig, in his case, found small islands of cartilage in 
the cyst-wall. 

The second benign tumor which Konig describes is a cystic enchon- 
fibroma of the long bones. The clinical history, and especially the patho- 
logical appearance, of these very complex tumors is, I believe, more 
diflficult to differentiate from a malignant sarcoma. Konig's description 
is excellent, and I feel certain that he has described a tumor which I 
also have seen and considered to be benign. Konig's patient was a girl, 
fifteen years of age. During the last two years she had complained 
somewhat of pain in the right thigh, and now and then had walked a 
little lame. For the last year she had noticed that the right hip has 
been somewhat prominent. One week before admission, after a very slight 
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trauma directly over the right hip, a swelling formed, and the patient 
could not walk. On admission to the dispensary dislocation was thought 
to be present and an attempt at reduction was made, without result. The 
patient was then sent to the clinic. It was found that the right leg was 
2 mm. shorter than its fellow, and that swelling and great tenderness 
began at a point above the great trochanter and extended down to the 
junction of the middle and lower third of the femur. There were crepitus 
and mobility situated below the trochanter. A diagnosis of fracture was 
made, and the patient was treated for this. At the end of eight weeks 
union of the bones seemed to be solid. On making an examination at 
this time there was noted a uniform swelling of the shaft of the bone, 
b^inning with the trochanter and extending to the middle third. The 
hip-joint was free. This swelling was irregular; there were definite 
nodules here and there, and one felt the characteristic soft areas compres- 
sible on palpation. In view of the slow growth (two years) and the soft 
areas with slight fluctuation, von Bergmann thought that the case, from a 
clinical stand-point, was one of a benign tumor. That the fracture healed 
Konig thinks did not exclude malignant sarcoma, as he states that it is 
well known that fractures at the seat of malignant tumor of long bones 
frequently heal. [I have never observed this in our cases of fracture.] 
At the operation von Bergmann found a thin shell of cortical bone 
thrown out in irregular protuberances, and on removing this shell a 
tumor which consisted of many cysts, between which was solid tumor 
tissue. Some of the cysts resembled the simple bone cysts, in that the 
contents were brown or yellow, and that the wall appeared somewhat 
like hyaline cartilage. In the solid tumor tissue there were a good many 
areas of hemorrhage and mucoid necrosis. This cystic myxomatous 
tissue filled up the entire medulla of the shaft and extended even into 
the neck of the femur. It was entirely removed with the chisel and 
curette after fracturing the femur. The wound was packed with gauze. 
At the end of six weeks the wound had healed and the leg was solid. 
The patient left the hospital in good health, with no evidence of recur- 
rence. Konig does not report any examination made since that time. 
The gross and microscopical description of this tumor is given in great 
detail, and should be consulted. Konig thinks he found (in the tumor) 
cysts resembling the simple bone cysts, in that their walls contained 
cartilage and that the fluid was due to the liquefaction. Many of the 
other cysts were due to necrosis of hemorrhagic areas, and many more to 
mucoid degeneration of cartilage cells. The tumor cells themselves were 
of a mixed variety, and there were many spindle cells and connective tissue 
cells of irregular form, many areas of hemorrhage, and many areas where 
the nuclei stained poorly, showing beginning degeneration of some kind ; 
there were also giant cells which resembled osteoclasts, these cells being 
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arranged about the islands of cartilage. Konig states very correctly that 
one cannot always judge of the character of the tumor by the micro- 
scopical examination of a small part. In this tumor^ if some of the 
solid tissue alone were examined, it would be considered, perhaps, to be a 
rather malignant sarcoma ; but considering the tumor as a whole, the 
presence of the round and spindle cells is not necessarily indicative of a 
malignant sarcoma. Bone itself always contains very complex cells, and 
when there is any change going on in the bone the new tissue is also 
complex. 

Konig thinks that these very complex cystic enchonfibromata can be 
explained very much like the more simple solitary cysts of long bones. 
The origin of the tumor, he thinks, is without doubt from the erratic 
islands of cartilage situated below the epiphyseal line — ^in this case below 
the trochanter — and the tumor was probably an enchondroma, which 
in its growth and increase of cells had formed a variety of the simple 
cysts, a cyst due to myxomatous degeneration and cysts due to degener- 
ation of hemorrhagic areas ; and he believes that the cellular part of the 
tumor, which was chiefly fibromatous, with here and there a spindle cell 
and now and then giant cells, is not necessarily indicative of a sarcoma- 
tous change. 

Resection Instead of Amputation for Malignant Sarcoma of the 
Long Bones. Mikulicz^ was the first to practice extensive resection of 
the long bones rather than amputation for malignant sarcoma. He 
seems to have first been led to this less radical procedure because in the 
early period of the disease the tumor occasioned so little discomfort 
to the patients ; especially in Germany, these patients are very much 
averse to an amputation. It seems almost impossible to impress them 
with the malignancy of the disease when it is giving them so little local 
discomfort. With the experience of past cases surgeons are impressed 
that the later an operation is performed for sarcoma of bone the greater 
the danger of internal metastases ; and even in many cases where the 
local symptoms have been present but a few months or even weeks, 
metastiisis has already taken place. Mikulicz found that he could per- 
suade these patients to consent to a resection of the bone when they 
would refuse an amputation, and thought that in early cases a resection 
was justifiable if amputation was refused. The results in his cases were 
so gratifying that he was led to advocate resection in all those cases of 
malignant sarcoma of bone where the disease could be completely excised 
without injury to the great vessels of the limb or without removal of so 
much tissue that the result left a useless leg. Weisinger,^ in a short 
article entitled " The Treatment of Malignant Tumors of Long Bones," 

» Archiv fur klinische Chirurgie, 1895, Band 1. p. 661. 
* Deutsche med. Wochenschrift, October 20, 1898. 
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refers to Mikulicz's former work, and reports some of his own cases of 
extensive resection of the long bones for malignant sarcoma. It is inter- 
esting to note, however, that Weisinger records a case of benign enchon- 
droma situated in the medulla of the femur below the trochanter. The 
patient was fifty years of age, and the chief symptom had been sciatica. 
The tumor was removed by the chisel and the curette, because the oper- 
ator considered it to be one of the benign forms of bone tumors, and 
although as far as the naked-eye appearances went the tumor seemed to 
be completely removed, local recurrence took place in three months. A 
second operation consisted of exarticulation of the limb at the hip. The 
patient lived six years without recurrence, and died of tuberculosis of 
the lungs. At the autopsy there were no metastases found. 

Weisinger then goes into a discussion of how difficult it is to differen- 
tiate between the benign and malignant tumors of bone. He agrees with 
most observers that the microscopical examination of the tumor is not at 
all the best index to its character. One must judge from the clinical his- 
tory and the growth and gross appearance of the tumor. In general, the 
more cellular and softer and more vascular the tmnor the more malig- 
nant. As far as the probability of early internal metastasis, one is never 
able to judge. In tumors apparently of the same character, metastases 
take place very early in some, in others later. Also, in regard to 
the malignancy of the tumor, many of these bone tumors, especially of 
the medulla, clinically run a benign course for a niunber of years, and 
suddenly, without any special reason, take on the appearance of malig- 
nant growth and give metastases. He cites a case in which for eight 
years the tumor had every appearance of a benign growth, but internal 
metastases took place. He agrees with most surgeons that the giant- 
celled form of sarcoma of the medulla of bone is the most benign, 
although the giant cells may be present in very malignant tumors. If 
the tumor is circumscribed and has a definite bony shell, this is an index 
of its benignity. 

As to the investigation of the statistics of cures after the more radical 
operation — amputation — it is difficult, because many of the patients are 
not followed up. Konig has found that 18 per cent, are living with- 
out recurrence four years after operation. The number of cases. of local 
recurrence after amputation is few. The question, then, between the 
more radical operations of high amputation and exarticulation of the 
highest joint, and the less radical operations of excision of the bone, 
is entirely one of local recurrence. Of course, if it happens, as Mikulicz 
suggested, that we are able to get the consent of our patients to operate 
earlier when we suggest excision rather than amputation, the former plan 
would probably promise better results in respect to internal metastasis. 

I do not believe that either Mikulicz or Weisinger's cases, and others 
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in the literature, have gone long enough to make a just comparison 
between the two methods; unquestionably, there are on record a 
number of cases in which there has been no local recurrence after 
resection, and the tumors in these cases were, without doubt, as malig- 



Fio. 27. 



Fig. 28. 






Fig. 27. -Mikulicz's patient after resection of the femur for sarcoma. 
Fig. 28.— Method of approximating the resected bone. 

nant and as wide-spread as many in which amputation has been done. 
Mikulicz reported six cases of excision : two of the radius, one of 
the ulnar, one of the tibia, in which 10 cm. were removed, and two 
of the femur (Figs. 27 and 28). In one of the cases of excision of the 
femur amputation was performed five months later, because of the partial. 
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union and pain. In the third case in which he attempted excision ampu- 
tation was necessary because the large vessels of the thigh were involved. 
Weisinger reports three cases : one at the lower end of the femur, one 
at the upper end of the tibia, and one at the upper end of the humerus. 
The tumor in the humerus was a mixed-cell (chiefly spindle-celled) sar- 
coma, which had already destroyed the head of the bone. The tumor 
at the lower end of the femur was not localized, the muscles were slightly 
infiltrated, and the cartilaginous ends of the condyles were perforated in 
places. The tumor at the upper end of the tibia was a myxochondro- 
sarcoma. In all these cases of resection of the femur or tibia the short- 
ening varied from 10 to 20 c.c. ; the union, however, of the resected 
ends of the bones was in the majority of the cases firm and the patients 
were able to walk with high shoes. In the resection of the upper end 
of the humerus, although the shoulder-joint was frail, the patient was 
able to use the elbow-joint and the hand — a great advantage over 
amputation. 

These cases of Weisinger and Mikulicz have demonstrated that in 
the upper extremity after extensive resection good functional use of the 
limb is obtained ; and after extensive resection of the bones of the lower 
extremity, union will be obtained in the majority of cases and a fairly 
useful leg. The cases, I think, should be observed longer before one 
is able to compare the probabilities of local recurrence. These two 
articles of Weisinger and Mikulicz are probably without doubt the best 
in regard to excision of the bones for malignant sarcoma rather than 
amputation. 

Morton* reports two cases of excision of the upper end of the tibia 
for myeloid sarcoma as a substitute for amputation. He states that 
he could find no record of a case in which this had been successfully 
done in a femur or tibia. He had probably overlooked Mikulicz's paper. 
The union in both of his cases was excellent. The shortening was, I 
should judge, between 6 and 10 cm. The first patient was operated on 
in January, 1897, and was free from recurrence in April, 1898, one year 
and three months after operation. The second patient was operated on 
in September, 1897, and was free from recurrence in March, 1898, a 
period of six months. The union in this latter case was not so good as 
in the first. The patient wears an apparatus. It would appear from 
the gross appearance of the resected upper end of the tibia, shown in 
Fig. 29, that the disease was not completely removed and that local 
recurrence should be expected. It would be difficult to make out from 
this photograph the exact character of the tumor. 

Karewski^ reports a case of giant-celled sarcoma of the upper end of 

1 British Medical Joarnal, July 23, 1898. 
' Berliner klimsche Wochenschrift, August 22, 1898. 
16 
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the tibia cured by chiselling and curetting. The patient was free from 
recurrence one year and four months after operation. In this patient, 
a female, aged twenty-six years, there had been a history of trauma six 
months before. When admitted to Dr. Israel's clinic there was a definite 
tumor situated over the inner head of the tibia, and this tumor fluctu- 
ated. It was punctured and found to be solid, the fluctuation being 
false, which is very common in soft sarcoma. The gross pathological 
description is not very clear. The tumor, however, occupied only part 



Fio. 29. 




Morton's specimen of resection of the tibia for sarcoma. 

of the head of the tibia — ^the inner head. It was very soft, and had 
broken through into the joint and involved the crucial ligaments ; micro- 
scopically it was found to be chiefly composed of giant cells. There was 
a great deal of necrosis in the tumor. At the operation only the inner 
head of the tibia was removed, the outer being left. The X-ray photo- 
graph, taken some time after the operation (Plate IV.), shows that the 
cavity left after the removal of the tumor has not been filled up with 
new bone. 

Frank Hinds* reports a case of giant-celled sarcoma of the lower end 

* British Medical Journal, February 26, 1898. 



PLATE IV. 




X-ray photograph after local excision of a giant-cell sarcoma of the 
inner head of the tibia. (Karewski. ) 
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of the femur that has not recurred for a period of two and a half years 
after operation, which consisted of simply chiselling and curetting. The 
patient was thirty-four years of age. For fifteen months he had pain 
in the right knee, and later he noticed a swelling. These had not pre- 
vented his getting about or working, and his general condition was excel- 
lent. The lower end of the femur was enlarged, particularly the inner 
tuberosity, over which there was slight tenderness. There was no 
impairment of movement of the knee-joint. A diagnosis was made of 
osteomyelitis with central necrosis at the lower end of the femur. Hinds 
says that as soon as the incision was carried down to the bone its thin, 
expanded condition, with a bluish color of the subjacent structure, showed 
the nature of the disease. A piece of the cortical bone was removed ; 
it was so thin that it could be cut with scissors. The exposed growth 
was dark red in color and firm, and was easily scraped out with a sharp 
spoon. The bleeding, very profuse, was checked by a tourniquet. 
Removal of the growth left a cavity in the lower end of the femur which 
involved both condyles, extending upward into the shaft and measuring 
four inches in depth. After curetting the surface was scrubbed with 
chloride of zinc solution and packed with gauze. At the end of six 
weeks the appearance of the granulation in the wound was not satisfac- 
tory, and the cavity was again curetted and scrubbed with zinc chloride 
solution. At this operation the gross appearance did not suggest new 
growth. Under the microscope the growth removed at the first opera- 
tion was a " myeloid sarcoma, with numerous giant cells." There was 
no examination of the tissue removed at the second operation. In a 
fairly good X-ray photograph of the limb taken some time after the 
operation a small area in the condyle of the femur, in which the shadow 
is fainter, can be made out. Judging from the photograph there must 
have been, a good deal of new-bone formation, as the cavity is much 
smaller than the one described as being made at the first operation. 

Observations on Sarcoma of Long Bones Seen in the Gfottingen 
Clinic from 1880 to 1896.^ Reinhardt has collected 54 cases ; 19 were 
situated at the upper epiphysis of the tibia (35 per cent.) ; 18 at the 
lower end of the femur; 13 in the humerus; 2 in the ulnar, and 2 in 
the radius. The most common situation is the upper end of the tibia 
and the lower end of the femur. He has classified them into three 
varieties : (1) The pure periosteal, which was rare, 5 cases ; (2) a com- 
bination of periosteal and medullary, which was the most common, and 
of these the majority took origin in the medulla ; (3) the pure medullary 
sarcoma, which were more common than the pure periosteal. 

In 75 per cent, of the cases the tumor originated on the diaphyseal 

^ Deutsche Zeitschriil fur Chirurgie, Band xWii. 
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side of the epiphyseal line. Tumors have been most common in middle 
life ; fourteen tumors after forty years of age. It is interesting to note 
that Eeinhardt was able to find that trauma had an indefinite rela- 
tion to the new growth in nine cases only, and in only one case could 
heredity be traced. The majority of the patients presented themselves 
to the clinic six months after the beginning of some symptoms which 
pointed to trouble in the bone. In the differential diagnosis tubercu- 
losis of bone seemed to present the greatest difficulties. In six cases the 
diagnosis before operation was bone abscess. In nine of the fifty-four 
cases the patients came to the hospital with a pathological fracture. It 
is interesting to note that in thirty-four of the fiifty-four cases before 
a definite diagnosis was made an exploratory operation was performed. 
In all of these cases amputation was the operation performed. Of the 
fifty-four, four died ; two were hip-joint amputations, one a shoulder. 

The UltinuUe Results. Seven cases (18 per cent.) are well of thirty- 
nine who were operated on more than four years ago. Local recurrence 
is rare ; in the majority of cases death is due to internal metastasis. In 
nineteen cases (33 per cent.) it was definitely proven that internal metas- 
tasis took place, and in these there was metastasis to the lungs. With- 
out doubt there were other fatal cases which had internal metastases. 
In many of these cases a diagnosis of tuberculosis of the lungs was 
made, but an autopsy was not performed. Only six local recurrences 
were found. From a careful r6sum6 of all the histories, Reinhardt 
is not able to say that the spindle-celled sarcoma is any more malignant 
than any of the other cellular sarcoma. 

Carcinomatous Metastases in Bone from Primary Carcinoma of 
the Prostate. In the differential diagnosis of tumors of bone one must 
always bear in mind that the tumor may be a secondary and not a 
primary one, and especially is this true in adults. Sydney M. Cone^ 
reports an interesting case from the clinic of Halsted, and also speaks of 
the observations of von Recklinghausen in regard to the osteoplastic 
changes in the bone accompanying metastases from primary carcinoma of 
the prostate. He reports somewhat in detail six cases from the literature, 
and gives eleven references. The pathological description, both gross 
and microscopical, of the case from Halsted's clinic, and even of the 
cases from the literature, is full and excellent. 

The case reported by Cone I also observed. The patient was a 
man, aged seventy-five years, who had been for some months under 
observation, both in the dispensary and in the ward, for chronic cystitis 
with enlarged prostate. He was readmitted to the hospital December 25, 
1896, complaining of a painful swelling situated 6 cm. from the lower 

^ Bulletin of Johns Hopkins Hospital, 1898, vol. ix. 



BENIGN AND MALIGNANT TUMORS OF BONE. 245 

end of the tibia. He had noticed the tumor but a few weeks. The 
tumor was situated above the internal malleolus, on the anterior aspect of 
the tibia, and the bulging measured about 4 cm. It was covered with 
periosteum and originated in the medullary cavity. Dr. Halsted, who 
operated, was struck by the gross appearance, which was more suggestive 
of carcinoma than sarcoma. Although the patient's prostate was enlarged 
and we thought of the possibility of a new growth, it could not be demon- 
strated until the autopsy, which was made later by Dr. Cone. In addi- 
tion to the primary carcinoma of the prostate, he found metastases to the 
second, third, and fourth lumbar vertebrae, second rib, and the ileum. 
The metastases had given no symptoms except, perhaps, slight pain in 
the back. Cone draws the following conclusions : (1) Tumors like car- 
cinoma in bone without any evident primary focus must lead one to 
suspect the prostate or thyroid ; (2) endothelioma and carcinoma are not 
readily distinguishable from one another ; this is true both raacrosoop- 
ically and microscopically. (3) Statical and traumatic influences are 
potent in locating the metastasis ; (4) the new-bone formation and loca- 
tion of the metastasis are significant of carcinoma of the prostate. The 
metastases occur by the veins. The organs are rarely the seat of metas- 
tasis. The pelvic lymph-glands may not be involved. Very small 
nodules of carcinoma may give rise to extensive metastasis. There is 
an extensive new-bone formation, osteoplastic carcinosis, in these metas- 
tatic tumors. 

Richard Wolff,^ in a very recent article, considers the great difficulties 
in the diagnosis of carcinoma of the prostate. He emphasizes the fact 
that our attention is frequently called to the malignancy of the hyper- 
trophied prostate by the symptoms of its various metastatic foci. Such 
a diagnosis is, of course, of little value to the patient, except that it might 
save him from the discomforts of a useless prostectomy or castration. 
It is to be hoped that we may be able to make a diagnosis of carcinoma 
of the prostate before the stage of metastases. 

Wolff considers in detail the neuralgic symptoms dependent upon 
metastases to the pelvic and post-peritoneal glands, consideration of 
which would be out of place in my review. In eighty-three cases of 
carcinoma of the prostate Wolff found nine with bone metastases. Pros- 
tatic carcinomatous metastases, similar to those from the mammary 
glands, select the larger bones. 

Metastases to Bone from Benign Adenoma of the Thyroid. In a 
previous article Cone has called attention to the fact that the prostate 
and the thyroid are the most common primary seats to give rise to 
secondary metastasis to bone. In the prostate the primary tumors are 

^ Heutsche Zeitschrift fur Chirurgie, July, 1899, Band lii., Heft 3 and 4. 
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always malignant carcinoma^ and the metastasis somewhat preserves that 
type. However, in thyroid tumors not only the malignant adenocarci- 
noma and carcinoma but the simple colloid adenoma may give rise to 
wide-spread metastases, and these metastatic tumors, macroscopically and 
microscopically, always resemble the original tumor, and the majority 
of the metastases take place in the bones. 

HanseP reports a case, and collects the similar cases which heretofore 
have appeared in the literature — eleven in all. It is a very important and 
interesting contribution, and brings our knowledge of this most interest- 
ing condition up to date. It has been known for some years that the 
benign colloid adenoma of the thyroid now and then gave rise to metas- 
tases, so that when one observes a tumor of a bone the possibility of its 
being a thyroid metastasis should be borne in mind, and if the thyroid 
gland is enlarged this idea should make more of an impression. If it 
is a metastasis from an adenoma of the thyroid, one, as a rule, should 
recognize the tumor from its gross appearances, which are so character- 
istic, and if situated in the long bones, one should not resort to amputa- 
tion, because in the majority of cases the tumors are multiple, and of 
themselves will not cause death ; a local extirpation is sufficient. 



COXA VARA (CURVATUBE OF THE NECK OF THE FEBfUR). 

Professor Albert, of Vienna, writing in June, 1899, begins the most 
recent monograph on coxa vara in the following interesting and instruc- 
tive manner '? 

"At the age of puberty the following is sometimes found : One leg 
is extended in a parallel position or slight adduction and rotated out- 
ward ; there is real shortening, due to a high position of the trochanter. 
Motions are partly impeded in such a manner that abduction and rolling 
in are impossible, while flexion and extension are free. The condition 
develops gradually and spontaneously, so that only after months is 
the deformity noted. Walking is very painful, so that the patient has 
to go to bed frequently and remain there for weeks. In cases of this 
sort the diagnosis is made— coxitis. Two things are noteworthy in 
this case : First, the position of the leg does not correspond to that in 
which coxitis is usually cured ; for that reason I wrote in my treatise on 
coxitis,^ more than twenty years ago : * Exceptionally (I have only seen 

^ Beitrage ziir kliniache Chirurgie, 1899| Band xxiv., Heft 1. 

^ The translation of this monograph, to be published shortly, was made and famished 
me by Dr. Sydney M. Gone. The proof-sheets of the article were supplied to him through 
the courtesy of Professor Albert Zur Lehre von des segmentation coxa vara und coxa 
vulga. Wien., 1899. Alfred Holder. 

» Wiener Klinik, 1876, p. 265. 
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it twice in youths) one finds the leg in beginning coxitis fixed in moder- 
ate flexion but strong outward rotation/ I kept the analogous cases in 
mind^ and wrote, after further numerous experiences, that it was charac- 
teristic, ' especially in late childhood and at the age of puberty, to find 
more frequently parallelism and supination.'* Second, it was very 
striking that flexion and extension were possible without concomitant 
motion of the pelvis. One overlooked this point and continued on the 
diagnosis of coxitis, keeping the symptoms foremost. What other 
disease could it be ? 

" Kocher undertook a resection in such a case, and found the joint per- 
fectly healthy and the condition to be due to a special (peculiar) change 
in the upper end of the femur. I, too, who did not resect in similar 
cases, thought that the upper end of the femur was changed. The cir- 
cumstance that the trochanter was higher and projected very much later- 
ally only allowed of one interpretation — i. e., that the neck of the femur 
stood horizontally, or even made an acute angle with the shaft ; accord- 
ingly, I have thought since then that among the many causes of real 
shortening in coxitis one is to be found in a horizontal position of 
the neck of the femur. It was very surprising to hear that in these 
cases we did not deal with coxitis, but that the joint was healthy. A 
new disease was discovered. I will not write the history of this small 
chapter. It is well known what Hofmeister, Kocher, von Bruns, and 
E. MuUer did in observing and laying the foundation for the compre- 
hension of the coxa vara as a disease. The previous isolated observa- 
tions and descriptions have been unearthed and spread abroad since then. 
I shall, without more ado, say a few things about coxa vara." .... 

Previous to the contributions of Miiller and Hofmeister isolated 
reports of specimens exhibiting a curvature of the femoral neck appeared 
in the literature. The writers, until Miiller, called no special significance 
to the deformity, but considered them rare anomalies. 

In Hofmeister's first publication, in 1894, Whitman's, in 1894, and 
Frazer's, in 1898, the following early reports are referred to : 

Rdser, in 1843, obtained his specimen at the autopsy of a male, aged 
twenty-four years, who died of tuberculosis of the lungs. During life 
the deformity at the hip had been considered a dislocation. The defor- 
mity had been adduction and flexion. The specimen showed a curva- 
ture downward and forward, a normal head not dislocated. Hofmeister 
is of the opinion that the condition was more likely the result of a chronic 
tuberculosis. The patient at the age of one and a half years had suffered 
from an infected wound of the foot, with a secondary abscess in the 
groin. Scar contraction contributed to the deformity of the hip. The 

* Lehrbuch, 4 Aufl., Band iv. 
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much shorter and atrophied limb had never been used. Roser's case is 
certainly not one of true coxa vara. 

Zeis, in 1851, found a museum specimen exhibiting a downward and 
forward curvature of the femoral neck, but no evidence of any disease 
of the bone. No clinical history was found with this specimen. 

Richardson, in 1857, found the specimen during an anatomical dissec- 
tion ; it was first considered an old fracture of the neck that had healed 
in a deformed position. There was, however, no evidence of fracture? 
and Richardson was inclined to attribute the deformity to local and 
late rickets. 

Monks, in 1888, missed his opportunity by making a diagnosis of 
arthritis deformans in a patient eighteen years of age, who for two years 
had suffered from pain and stiffness in his hip-joints. The now char- 
acteristic symptoms of bilateral coxa vara were present : outward rota- 
tion of the limbs, high trochanters, and some restriction of motion. 
Knock-knee and flat-foot were also present, and the patient walked 
with a characteristia " rocking gait." 

Keetley, in 1888, observed a similar but unilateral case. The girl, 
aged twenty years, had suffered for eight years with a limp ; the trochan- 
ter was elevated. Keetley and Sir James Paget (who saw the patient) 
considered the case a unique one. Later, on account of marked adduc- 
tion, Keetley performed a subtrochanteric osteotomy, removing a wedge- 
shaped piece of bone. The piece of bone, Keetley thought, showed 
evidence of rhachitis, and for this reason he attributed the deformity to 
rickets. 

Hofmeister, in 1894, called attention to the earlier observations of 
Schede and Stahl (1878) and Oberst (1890) of curvature of the femoral 
neck associated with osteomyelitis, and to the numerous references to 
" burden-deformities " at the knee and foot (especially Mikulicz's article, 
1879) ; but a corresponding condition of the femoral neck was not con- 
sidered. 

E. Miiller^ writes that the literature of the coxa vara should begin 
with Fiorani,^ who in 1882 reported fifteen cases (all children or 
young adults). In each case the picture of the deformity due to the 
curvature of the neck of the femur was recognized and attributed to 
rhachitis. This publication, which antedated both Monks' and Keet- 
ley's, is not mentioned by any writer except Miiller, and he did not find 
the communication until 1897. Whitman, in 1899, refers to Fiorani, 
also Alsberg, in 1898. 

To E. Miiller's original communication from the clinic of Professor 
Bruns, entitled " The Bending of the Neck of the Femur During the 

1 Centralblatt fiir Chirargie, 1897, vol. xxiv. p. 1232. " Ibid., 188?. 
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Period of Growth, a New Picture of Disease/" all writers now give 
credit as the first discussion of the new disease, called later (1894) by 
Hof meister coxa vara. 

Miiller's four patients were from seventeen to nineteen years of age. 
He describes the disease as one beginning during the period of growth 
in young people whose occupation placed on their rapidly growing bone 
too great a strain. In other words, the demand on the skeleton was out 
of proportion to the strength of the bone at the period of growth, 
although the bone at the position of bending need not of necessity be 
the seat of any disease. The affection began, as a rule, gradually with 
pain and limping. The resulting deformity was elevation of the tro- 
chanter with real shortening, slight outward rotation, and limitation of 
abduction. The limb was straight or slightly flexed, with moderate 
adduction. 

One specimen was obtained by a resection ; the joint was normal, and 
the neck was bent downward at a right angle to the shaft. Microscop- 
ical section showed no evidence of disease. 

Frazier,^ 1898, reports two cases of coxa vara observed by him in the 
Howard Hospital, of Philadelphia — a girl, aged nineteen years, and a 
child of eight years. The subject is fully discussed, with references to 
all the literature. Frazier collects and publishes the histories of forty- 
one cases which have been reported since Hofmeister's article in 1894. 
Hofmeister's^ article was read before the Twenty-third German Congress; 
and the designation of " coxa vara " or " collum femoris varum '^ for the 
deformity of the femoral neck was suggested. 

Hofmeister collected 45 cases (MuUer's original 4 cases observed in 
Professor von Bruns' clinic at Tubingen, 32 cases observed since by Hof- 
meister in the same clinic, 3 cases sent by MuUer from Stuttgart, 1 case 
observed by Fischer in army recruiting, and 5 cases from the literature 
of Rotter, Strubel, Lauenstein, and Schultz). Stimulated by Miiller's 
observation, Hofmeister sent for and examined many old cases, in whom 
coxitis had been diagnosed and treated, and from these patients he was 
able to isolate a number which clinically belong to coxa vara. Hof- 
meister stated that during the last five years (1889 to 1894), while 47 
cases of genu valgum have been observed in the clinic, 22 cases of coxa 
vara have also been recognized. Based on the forty-five cases Hofmeister 
elaborated the now characteristic features of the clinical course and 
symptoms of coxa vara, but adds little to- the pathology, because no 
specimens were obtained either by operation or autopsy. It is remark- 
able how much Miiller was able to learn from his four cases and one 

* Beitriige zur klinische Chirurgie, 1887, Band iv., S. 137-148. 

' Annals of Surgery, July, 1898, vol. xxviii. p. 21. 

' Beitriige zur klinische Chirurgie, 1894, Band xii. p. 217. 
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specimen. Hofmeister's observations confirm Miiller, and in addition 
give us a more comprehensive view of the disease. 

The age of onset in these 45 patients varied from two to twenty years ; 
9 between two and thirteen years ; 30 between thirteen and twenty years ; 
1 over twenty years. The largest number (14 cases) were about fifteen 
years of age. Hofmeister, therefore, recognized coxa vara infantum and 
adoleHcentium. He did not observe any congenital cases. 

Fig. 30. 




Coxa vara congenital. (Kredel. ) 

Kredel/ 1896, was the first to observe cases of congenital coxa vara. 
Two cases are recorded, one bilateral and one unilateral. Kredel believes 
that pressure from bad intra-uterine position is the cause of the deformity 
(Fig. 30). 

Kirmisson, according to Frazier,^ reported cases of congenital coxa 
vara. 

The following table is based on Hofmeister's and Frazier's article : 



* Centralblatt fiir Chirurgie, 1896, vol. xxiii. 

* See Frazier's article, Cases 35, 36 and 37, Annals of Surgerj, 1898, vol. xxviii. 
Frazier's reference, however, is to the Revue d'Orthopedie, 1894, No. 5, instead of Sep- 
tember, 1897. 
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Tables of ages in ooza Tara (ftom Frazier's article). 



Congenital . 
2 to 5 years 

' H J it 

" 8 ** 

" 10 " 

** 11 " 

" 13 ** 

" 16 " 

*' 16 " 

u 17 « 

" 18 " 

" 19 " . 

<( 21 " . 



6 
7 
9 
10 
12 
13 
14 
15 
16 
17 
18 
20 




Frazler. 

4 
5 
3 
1 
6 



8 
5 
6 






Total. 



i} 



5 

2 

7 

1 

3 

4 

11 

19 

11 

3 



-18 



1} 



10 



48 



Onset. Coxa vara, as a rule, begins without apparent cause (except 
now and then after a trauma) in children, but more commonly at the 
beginning of puberty, with a slight pain in the hip, which may be 
referred to the knee, followed shortly by a limp. The symptoms increase 
gradually until the deformity is more marked. More or less restriction 
of motion is present. A trauma received at any time may increase the 
symptoms. 

Deformity. The bending of the neck is usually downward and back- 
ward (following the line of least resistance), occasionally downward only 
and more rarely downward and forward. The downward bending of 
the neck shows itself in the elevation of the trochanter, and is account- 
able for the real shortening of the leg and the limitation of abduction. 
This was present with only one exception. The backward bending of 
the neck moves the trochanter backward and produces the outward rota- 
tion and limitation of internal rotation. These two conditions are both 
present in a majority of the cases. 

The following table, taken from Frazier's^ article, shows the variation 
in the position of the limb in thirty-six of Hofmeister's cases and in 
thirty-two collected later by Frazier : 



Positloii of limb. 



Outward rotation 



Inward rotation . 



and adduction 
and flexion 



Adduction 
u 

Normal 



and adduction 



and flexion 



Hoftnelster. 


Frazier. 


TotMl. 


27 


16 


43 


1 


5 


6 





5 


5 


1 


1 


2 


1 


1 


2 





1 


1 


1 





I 


5 


3 


8 



* Annals of Surgery, 1898, vol. zxviii. p. 31. 
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Hofmeister divided coxa vara in three groups, as follows (taken from 
Frazier's article) : 

Group I. Elevation of the trochanter and limited abduction are the 
characteristic features. The attitude of the limb is usually normal, 
flexion and rotation being either normal or limited to a slight degree. 

Group II. Elevation of the trochanter and outward rotation. In 
addition to the limited abduction associated with cases in Group I., we 
find in this group that inward rotation is so restricted that it is impos- 
sible to rotate the limb further inward than to a position in which the foot 
points directly forward. Outward rotation may be possible only to a 

Fig. 31. 




Bilateral coxa vara (Whitman's case). 



normal degree, or so far beyond the normal that the patella and foot may 
point not only directly outward but backward. Abduction and adduc- 
tion are as described in Group I., the former being markedly restricted 
or altogether abolished, the latter entirely free. In the majority of cases 
flexion is unrestricted, except when attended with outward rotation and 
adduction of the thigh — that is to say, if one attempts to flex the limb 
he must at the same time adduct it and rotate it outward, or he will soon 
come to a point where further flexion is restricted. If the affection is 
bilateral it is now easily understood why, when both thighs are flexed 
simultaneously, each leg will cross over its fellow (Fig. 31). The appear- 
ance of such a patient is also quite characteristic, and it is comnionly 
spoken of as the " scissor-legged deformity." The gait is not unlike 
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that seen in cases of bilateral congenital luxation of the hip. Through 
the cooperative effect of outward rotation and limited abduction in 
bilateral cases there exist certain characteristic restrictions in the move- 
ments of the leg. For example, such a patient can kneel only with the 
legs crossed. The explanation of this is apparent : flexion is only pos- 
sible when the limb is rotated outward, and spreading of the thighs 



Fig. 32. 



Fio. 33. 





GUnical picture of coxa vara adolescentiura. ( Hofmeisteb. 



(which would obviate the necessity of crossing the legs) is quite impos- 
sible, since abduction is restricted. For the same reason sitting on a 
stool with the legs close together is impossible, and stooping over to pick 
an object off the ground is difficult The rationale of this is appre- 
ciated when, by voluntary limiting abduction and rotating the limb 
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outward, we try in our own persons to touch the floor with our hands. 
Such an act is only made possible by the preternatural mobility of the 
vertebral column. 

Of the three groups the large majority of cases belong to Group II. ; 
of fifty-five cases tabulated by Hofmeister, forty-four belong to this 
group, eight to the first, and three to the last, now to be described 
(Figs. 32 to 37). 



Fig. 34. 



Fig. 35. 





Clinical picture of coxa vara adolescentium. (Hofmeisteb. ) 

Group III. Elevation of the trochanter and inward rotation. The 
functional disturbances of this group correspond with those of Group 
IL, with this exception — namely, in one we find inward and in the other 
outward rotation. One of Hofmeister's cases (No. 9) was the only one 
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which could hardly be placed in any of these groups. Outward rotation 
was present, but the trochanter was not elevated (the only exception) ; 
the limb was abducted, and adduction was impossible. 

Sporadic cases of bilateral coxa vara are recorded. The disease 
usually begins on one side. Coxa vara always tends toward a spon- 
taneous recovery, although the resultant deformity may be very marked. 
Remissions are very uncommon. 



Fig. 36. 



Fig. 37. 





Clinical picture of coxa vara adolescentium. ( Hofmeisteb. ) 

Etiology. Hofmeister agrees with Miiller in considering coxa vara 
a deformity due to overburdening, and draws its analogy with genu 
valgum infantum and adolescentiiun. 

Rickets in the infantile form or late rhachitis in the adolescent form 
may be associated, although, especially in the adult form, a history or 
an anatomical evidence of rhachitis is, in the majority of cases, absent. 
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Ooxa Vara Traumatica. SprengeP has suggested this name for 
those cases in which the deformity is caused by a fracture between the 
head and neck of the femur at the epiphysis. In SprengePs two 
specimens^ obtained by resection, the head was slightly or completely 
dislocated and united to the neck in a deformed position. 

The findings in his two cases are so carefully worked out that his 
publication is, without doubt, the most important one on traumatic coxa 
vara. In a study of the possibility of a differential diagnosis between 
SprengeFs traumatic coxa vara and true traumatic coxa vara due to the 
bending of the neck from overburdening these two cases demonstrate 
the difficulty and perhaps the impossibility of such a differentiation. 

In both of Sprengel's cases the presence of a fracture between the 
head and the neck as the cause of the deformity was not recognized until 
a section had been made of the resected specimens. The history, the 
clinical appearance, and the gross examination of the resected specimens, 
and the X-ray photographs, all were consistent with a diagnosis of coxa 
vara adolescentium. At first both patients denied a trauma, and gave a 
history of pain in the hip followed by limping and shortness of the leg 
as the beginning of the trouble. Some time later, when Sprengel had 
demonstrated anatomically the presence of a fracture, he questioned both 
patients more critically for the history of a trauma. The first patient 
stated that he had denied the slight trauma at first for fear of his father ; 
the second patient acknowledged a trauma, but it was so slight that on 
the previous occasion it had slipped his memory. In both cases, how- 
ever, the symptoms began subsequent to the injury. Both patients were 
males, aged seventeen and nineteen years respectively. In the first 
case the history of trauma obtained later was as follows : The patient was 
walking and carrying a heavy load. In lowering this weight to the 
ground he was bent over suddenly, and with a good deal of force, to the 
left. Immediately he felt a severe pain in the left hip, and for a few 
minutes was unable to walk at all. Later, he succeeded in limping to 
his home. The next day he was able to walk a short distance to con- 
sult his physician, who considered that the injury was an ordinary sprain, 
and urged the patient to continue at work and walking, which he did. 
The pain in the hip continued and grew worse from the limping, and the 
patient noticed a distinct shortening of the leg. Examination : The 
patient walks with difficulty with the aid of a cane. The left leg is 
abducted and rotated out. The left pelvis is tilted upward 5 cm. The 
left trochanter is situated higher than its fellow and is rotated out. There 
is slight atrophy of the muscles of the thigh and restricted motion at the 
hip-joint in every direction. When the patient was examined under an 

* Archiv fur klinische Chirurgie, 1898, Band Ivii. 
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ansesthetic the restriction of motion was still present. At the operation, 
after an exploratory incision exposing the pelvis and the head and neck 
of the femur, it could easily be made out that the deformity was between 
the head and the neck, and that the head of the femur was slightly dis- 
located. Resection was performed between the neck and the trochanter, 
and the trochanter was then placed in an acetabulum and the limb placed 
in a marked abducted position and fixed in plaster. 

In the second case the following history of trauma was obtained : 
The patient while playing on a stone floor fell on his right hip. From 
that moment he felt pain and found he could not walk. He remained 
in bed about twenty-four hours. From this time on there have been pain 
in the hip, slight limping, and he has noticed that the right leg is 
shorter. Examination : The right leg is rotated out and abducted. 
There is slight flexion. The right half of the pelvis is 2 cm. lower. 
The right trochanter is higher and rotated backward (the position of 
abduction and slight flexion has been recorded before as an exception to 
the rule in coxa vara (Hof meister). On examination under ether it was 
found that the motions in the hip-joint were limited in all directions, 
and on exposing the parts to view it was found when the leg was strongly 
rotated out that the angle of bending was between the head and neck of 
the femur and that the head was slightly luxated. 

These clinical pictures are the usual ones in adolescent coxa vara. 
The duration of the disease, if the history of trauma is overlooked, is 
somewhat shorter than usual, and the deformity, abduction, and flexion 
present in Case II. is an unusual one. Both specimens were examined 
most completely (both gross and microscopical appearances), and Sprengel 
has demonstrated without doubt (the anatomical examination was made 
by Dr. Benicke) that there was a fracture between the head and the neck 
of the femur in the epiphyseal line. In both cases the head is dislocated 
(more in Case II.) and has become united to the neck of the femur in 
the new and deformed position. The head fits over the neck of the femur 
something like a mushroom over its stalk (similar to Kochei^'s specimens). 
Microscopically, in the line of fracture, definite callous tissue was found, 
in which were scattered areas of hemorrhage and small fragments of 
necrotic bone and cartilage, clearly demonstrating that the tissue be- 
tween the head and neck was not the widened and bent epiphyseal carti- 
lage. The line of fracture was partly in the epiphysis and partly in the 
diaphysis, corresponding to the usual direction of epiphyseal fractures. 
Fig. 38 is an excellent diagram of the specimen in Case I. and Fig. 39 of 
the specimen in Case II. G represents the callus between the head and 
the neck. 

Sprengel enters into a most interesting discussion in regard to the 
position of the fracture, whether at the epiphysis or in the neck in chil- 

17 
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dren and young adults. A fracture in the line of the epiphysis between 
the head and the neck has previously, and even at the present time, been 



Fig. 38. 




Specimen of coxa vara traumatica. ( Sprenoel. 
Fig. 39. 




Specimen of coxa vara traumatica. (Spbengel. ) 

considered a very rare accident. In 1886, Bruns made the following 
statement, which has always been considered authoritative : Among 
eighty-one epiphyseal fractures he was able to find only one situated in 
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the epiphyseal line between the head and neck of the femur. This case 
was reported by Bousseau in a boy, fifteen years of age, who had been 
run over. The trauma had, therefore, been direct ; and in addition to 
the epiphyseal separation of the head of the femur, there were other 
fractures of the pelvic bone. Tubby,^ in 1894, compiled from the litera- 
ture fourteen cases. He, however, considered that in nine cases only 
was the diagnosis without doubt, and in one only of these nine cases was 
the diagnosis confirmed by anatomical examination. Sprengel has found 
that this one case referred to by Tubby was that case of Bousseau 
already reported by Bruns. 

Konig, in his text-book in 1894, states that Hamilton and Hutchinson 
report cases of epiphyseal fracture of the head of the femur. In these 
cases the diagnosis was made after a recent injury, and as all the patients 
recovered with good function there has been no anatomical proof. Helfer- 
ich, in his book on Fractures, in 1897, states that the injury is a very 
rare one. I find in a later edition of the same author (1899), page 
101, this statement: "Traumatic separation of the epiphysis of the 
head of the femur is an extraordinarily rare injury, contrasting in this 
respect markedly with the head of the humerus." Whitman* has col- 
lected ten of his own cases in children between the ages of two and a 
half and eight years. At that time Whitman was of the opinion that 
the fracture in these cases was situated not in the epiphysis but in the 
neck of the femur. In the majority of the cases the fracture was not 
complete, but partial or simply a bending (green-stick fracture). Spren- 
gel, however, states that in Whitman^s cases there is no anatomical proof. 
Whitman believes that the differential diagnosis between the fracture of 
the neck and the epiphysis lies in the fact that in fractures of the neck 
which are situated more outside or completely outside the capsule the 
restriction of motion is less. Sprengel states that the following is very 
suggestive. In 23 cases already mentioned (Tubby, 9 ; Whitman, 10 ; 
Kocher, 2 ; Sprengel, 2) in 5 cases only was the position of the fracture 
demonstrated by anatomical examination : Kocher, 2 ; Sprengel, 2 ; 
Bousseau, 1. And in each of these five cases the fracture was situated 
not in the neck but in the epiphysis between the head and the neck. 
These observations must influence us in believing that perhaps the 
majority of fractures in this locality occurring in children or young 
adults are situated in the line of the epiphysis. 

Sprengel then discusses the possibility of a differential diagnosis be- 
tween traumatic coxa vara and true coxa vara. He links with the term 
true coxa vara Miiller and Hofmeister, and states that in these cases the 
deformity is a bending of part or the whole of the neck of the femur. 

1 Annals of Surgery, March, 1894. « Ibid., 1894. 
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With traumatic coxa vara he associates the name of Kocher and Spren- 
gel, and states that the deformity is not in the neck but between the neck 
and the head of the femur, due to a fracture at the epiphysis and the 
luxation of the head, the luxated head having become secondarily united 
to the neck of the femur in a new and abnormal position. The majority 
if not all the writers on coxa vara state that this differential diagnosis 
is very difficult and perhaps not possible. Hofmeister says that the his- 
tory of a trauma is the only point of value in the differential diagnosis. 
Hofmeister states that he believes that the X-ray photograph will aid in 
the differential diagnosis. Sprengel does not agree with Hofmeister, and 
I believe that this question is not yet settled. Sprengel concludes with the 
following very suggestive observation. He states that traumatic coxa 
vara Kocher-Sprengel, in which the deformity is not in the neck of the 
femur but between the head and the neck, has frequently the same clinical 
history as have the cases of coxa vara Miiller-Hofmeister. In many 
cases the trauma is so slight that the observers have not considered it as 
the cause of the disease, and in many cases, unless it has been sought 
for, this slight trauma has been overlooked by both patient and surgeon. 
The deformity produced by coxa vara Kocher-Sprengel is the same. 
As yet it is not conclusive that the X-ray shadow gives a differential 
picture. 

In view of these facts (which appear to me to be entirely correct) it 
is impossible to state that the deformity is due to a bending or to a frac- 
ture unless careful anatomical examination has been made. Therefore, 
as Sprengel states, many of the cases already recorded in the literature 
as true coxa vara, and in which there has been no anatomical examina- 
tion, may be examples of coxa vara traumatica. 

In the differential diagnosis Sprengel calls attention to the limitation 
of motion in his two cases, which he thinks may be an important point, 
indicating a traumatic coxa vara. He believes that the limitation of 
motion will be increased as the point of the bending of the neck of the 
femur is nearer the head, especially when this is in the line of the 
epiphysis of the head. The partially luxated head in these cases, with 
the shortened neck due to the overriding of the neck by the head 
(mush-room position), is the cause of the restriction of motion. 

Sudeck,' 1 899,writes from the clinic of Professor Kiimmel, in Hamburg, 
on the anatomy and etiology of coxa vara adolescentium. SprengeFs 
two specimens conclusively prove the possibility of coxa vara traumatica 
(Kocher-Sprengel), in which the seat of bending is between the neck 
and head, and the head is dislocated and overrides the neck in its abnor- 
mal position. Sprengel believes that anatomical examination will demon- 

* Archiv fur klinische Chirurgie, 1899, Band lix., Heft 2. 
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strate a fracture in the majority of cases, and that clinically the more 
restricted motion may (later) be found to be a differentiating symptom, 
and that the X-ray photograph, which shows the dislocated and mush- 
room head, will also aid in the diagnosis. Sudeck's specimen and ana- 
tomical studies entirely deal with the (true) coxa vara adolescentium of 
Miiller and Hofmeister. Here the bending is situated in the neck. The 
cause is neither trauma nor disease, but a bending of a normal bone during 
the period of growth from overburdening. Unfortunately, Sudeck's 
specimen, found in a museum, was preserved without any clinical history. 
Yet Sudeck is convinced from his anatomical study that the specimen is 
an example of true coxa vara adolescentium. 

The specimen (Fig. 40) shows a bending backward of the neck 
(similar to Kocher's specimen) ; apparently there is no bending down- 
ward. In the photograph the angle appears increased ; this, however, 
is due to the taking of the photograph 
obliquely from above. The posterior sur- Fjg. 40. 

face of the neck exhibited a uniform curve 
and absolute shortening, while the curva- 
ture of the anterior surface is marked by 
a sharp ridge from which the neck extends 
almost straight toward the shaft and head. 
To this ridge, crest, or spur (Knochenleiste) 
Sudeck draws special attention. It is clearly 
marked in the specimen, and extends from 
the border of the articulating cartilage of 
the head over the anterior surface of the 
neck outward and downward. Attention 

has been called to the ridge by Hofmeister a,^- ^ ^^ „ ^„_ .^ , 

.11 opecimen of coxa vara adolea- 

and Kocher, and was considered to be sec- centium. (Sudeck.) 

ondary to the bending of the neck. 

Sudeck in his anatomical studies finds that the ridge is always to be 
made out in the normal adult bone, and is pictured in anatomies, but 
not mentioned in the text. He finds this ridge in the photographs of 
many of the specimens of coxa vara. The remainder of the article is 
a discussion of Sudeck's anatomical studies of the system of the bone 
lamellae of the upper end of the femur. Two systems are present : one 
on the adduction side, which sustains the weight of the body (the pressure- 
bow system), and one on the trochanter side, which sustains the tension 
(tension bow). This bony crest represents the highest and strongest part 
of the tension bow, and prevents a bending down and back of the neck. 
Coxa vara may be considered due (hypothetically) to an insufficiency of 
the tension bow, which allows a bending of the neck backward and 
downward. The insufficiency may be caused by a softening or late ossi- 
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fication of this system of lamellae^ or to an overburdening daring its 
period of growth, when the lamellse have not acquired their normal 
adult firnmess. 

Whitman/ 1899, reports twenty-six additional cases of coxa vara 
observed since his first report of four cases in 1894. During this period 
he has also observed fourteen cases of traimiatic coxa vara (fracture of 
the neck of the femur in children). "Whitman, however, has had no 
opportunity to examine any specimens, and for this reason adds nothing 
to the pathology of the disease. His careful description of the disease 
still agrees with that in the original article of Miiller and Hofmeister. 

Differential Diagnosis. The fact that coxa vara is, as a rule, an 
acquired deformity, distinguishes it from congenital dislocation. The 
abnormal mobility of the joint, allowing the trochanter to be moved up 
and down, and the palpation of the dislocated head distinguish the 
congeliital luxation from congenital coxa vara. From osteomyelitis, 
tuberculosis, and acute inflammation of or about the hip-joint Whit- 
man says .the diagnosis is, as a rule, easily made. The early symp- 
toms of inflammation, the late appearance of the deformity, and the 
si^s of suppuration exclude coxa vara. Nevertheless, I would call 
attention te* the .not uncommon fact that insidious cases of tuberculosis 
resemble cases of coxa vara, and that epiphysitis of the upper femur 
often runs a very chronic course, with no evidence of inflammation or 
any Suppuration, and the first sign, may be a deformity due to the bend- 
ing of the bone softened by the osteomyelitis. Deformities like coxa 
vara due to actual diseases (tuberculosis, osteomyelitis, rhachitis, osteo- 
malacia, ete.) can in many instances be differentiated only by the exami- 
nation of the bone at the seat of the curvature. Whitman says that the 
history of an accident should differentiate true coxa vara from a fracture 
of the neck. Sprengel's two cases prove the great difficulty of such a 
differential diagnosis, and demonstrate that only the anatomical study 
can make it. Many observations record the onset of very acute symp- 
toms in latent coxa vara after trauma, and, as Sprengel says, it is prac- 
tically impossible to tell whether there is a fracture or that the symptoms 
are only due to the aggravation of a latent coxa vara. Whitman sum- 
marized his 26 cases as follows : Males, 20 ; females, 6 — ^bilateral, 5 ; 
right hip, 14 ; left hip, 7. In 3 cases the curvature of the neck was 
forward as well as downward ; in 24 cases backward. Age of onset : 
Adolescents, 12; late childhood, 8; childhood, 5; unknown, 1. 

Of the relation of coxa vara to rhachitis Whitman says : " One case 
was brought for treatment during the course of infantile rhachitis, and 
in eight others there was evidence of former rhachitis in early childhood.^^ 

^ New York Medical Journal, January 21, 1899. 
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Treatment. Whitman has subjected 5 cases to operation; 3 to 
a cuneiform section from the base of the trochanter; 2 of the cases 
were traumatic coxa vara. In two cases a linear osteotomy below the 
trochanter minor was done. The ultimate results in all have been 
excellent. In early cases conservative treatment has given good results. 

Pathology. Frazier collected from the literature 16 cases in 1898. 
Since then I find 3 more (Sprengel, 2 ; Sudeck, 1). These specimens 
were obtained by operation or at autopsy. The curvature of the neck 
was associated with supposed rhachitis in 3 cases ; with juvenile osteo- 
malacia in 2 cases ; with arthritis deformans in 2 cases ; fracture of the 
neck of the femur, 2 cases ; congenital, 3 cases, and in 7 cases micro- 
scopical examination of the bone showed no changes which could be 
attributed to any known disease. 

The specimens of Zeis, Richardson, Keatley, and Miller have already 
been referred to. Miller's is the first C9mplete description. Microscop- 
ical examination showed no evidence of diseasd. 

Lauenstein,^ 1890, in an article entitled "Remarks on the Angle of 
Inclination of the Femoral Thigh Neck," reports an autopsy on a boy, 
aged six years, who died of tuberculosis of the lungs four months after 
an osteotomy of the femur and tibia for rliachitic deformities. ^ Before 
death no note had been made of any deformity at the hip. At the 
autopsy both femoral necks showed peculiar curvatures. Microscopical ^ 
examination showed the bone changes of rhachitis. This observation 
"represents the infantile form of coxa vara, which so far is much more • 
frequently associated with rhachitis than the coxa vara adolescentium of 
Miiller and Hof meister. Lauenstein considers his observation analogous 
to Miiller's. 

Schultz,^ in 1891, reported a case in which Professor HoflFa performed 
a subtrochanteric resection. E. Miiller reviews this article,^ and considers 
Schultz^s cases analogous to those reported by him. The patient was a 
healthy girl, thirteen years of age, who without any apparent cause had 
been limping on the right leg for eleven years. There was no history 
nor clinical evidence of rhachitis. Before the onset of limping the child 
had suffered from some inflammatory condition of the upper thigh ; an 
abscess formed, ruptured, and healed. Epiphysitis, with separation and 
healing at a deformed position, was considered. The real shortening of 
7 cm. in the shaft of the femur was accounted for by the restriction of 
growth which frequently follows epiphysitis. The resected specimen 
(Fig. 41) showed a marked curvature of the neck backward ; a bending 
upward was not present, and clinically the position of the trochanters 

* Archiv fiir klinische Chirurgie, Band xl. 

* Zeitschrift fiir orthopadisch Chirargie, 1891, Band i., Heft 1. 
' Centralblatt fur Chirurgie, 1891, vol. xviii. p. 830. 
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was not changed. Microscopically the bone showed no change except 
that which could be explained by pressure. Schultz and Hoffa were 
inclined at that time to attribute the bending to a late localized rhachitis. 
Kocher^ obtained his specimen by resection below the trochanter. 
Microscopical examination showed nothing except irregular islands of 
cartilagCj^and the line of the epiphysis could not be made out. Kocher 
is inclined to consider this histological condition one of juvenile osteo- 
malacia. 

Fig. 41. 




Posterior view. 
Showing deformity of neck. 



Anterior view. 
(From specimen of Schultz. 



Kirmisson's^ specimen was removed from an infant at the post-mor- 
tem table. The neck was bent backward. Microscopical examination 
of the bone was negative. 

SprengePs two specimens, in which a fracture at the head epiphysis 
was demonstrated, and Sudeck's specimen I have already described. 

Hermann^ reports three cases from Rydyger's clinic. In the third 
case resection was performed. I have been unable to get the original 
article, which contains a description of this specimen. 



* Deutsche Zeitschrift fiir Chirurgie, 1894, Band xxxviii. 
' Frazier. Annals of Surgery, 1898, vol. xxviii 

* Centralblatt fiir Chirurgie, 1897, vol. xxiv. 
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Maydl,^ 1897, adds to the pathology of coxa vara from resected speci- 

mcDs ; two of arthritis deformans juvenalis and two of coxa vara ado- 

lescentium ; in one case complicated by joint changes. This observation 

adds another factor in the differential diagnosis. Maydl states that the 

complex of symptoms in coxa vara and arthritis deformaps so clearly 

resemble each other that the diagnosis is made only at the operation. 

Fortunately, arthritis deformans during the age of puberty is very rare, 

and I should judge that the disease resembles only the very advanced 

cases of coxa vara, in which an exploratory operation is always justifiable 

(Fig. 42). 

Fig. 42. 




Specimens of arthritis deformans. (Alsbero. ) 



Alsberg,^ 1898, discusses chiefly the anatomical and clinical picture of 
coxa vara ; he has made a careful study of the angle between the neck 
and the shaft of the femur and describes the proper method of measuring 
the angle, both in normal and abnormal specimens (Fig. 43). 

Alsberg considers coxa vara an anatomical condition which may be 
associated with many pathological conditions, as follows : 

I. Coxa vara congenital. 

1. Associated with congenital deformities of the hip. 

2. As a concomitant with a congenital dislocation of the hip. 

^ Centralblatt fur Chiriirgie, vol. xxiv., review ; Wiener klinische Rundschau, 1897, 
No6. 19 and 12, original. 

' Zeitflchrift fur orthopadisch Chirurgie, 1898, Band vi. , Heft 1 ; also editorial bj Frazier 
in Annals of Surgery, January, 1899. 
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II. Coxa vara as an acquired condition. 

1. Rhachitis. 

2. A disease of adolescence. 

3. Osteomalacia. 

4. Ostitis fibrosa. 

5. Osteomyelitis. 

6. Tuberculosis. 

7. Arthritis deformans. 

8. Traumatism. 

Fig. 43. 







Abberg's system of measurement 



The above is based partly^ upon Alsberg's publication in 1 898 ; in 
the majority of cases, however, I have read the original articles. Alsberg 
gives seventy-six references to the literature. 

Relation of Ooxa Vara to Rhachitis. If the possibility of recurrent 
or late localized rhachitis is granted, then some cases of coxa vara ado- 
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lescentium could be attributed to this condition. So far no specimen of 
the adult variety has been observed in which the bone showed undoubted 
rhachitic changes. Richardson's specimen is not conclusive. Lauen- 
stein's specimen proves the relation between rhachitis and infantile coxa 
vara. The observations of Fiorani, Lesser, Ogston, Zender and others 
show that many, but perhaps not the majority of cases of coxa vara 
infantum, exhibit undoubted signs of rhachitis. 

Relation of Ooxa Vara to Osteomalacia. Hofmeister^ reported an 
undoubted (clinically) case of bilateral coxa vara in a woman during 
whose fifth pregnancy osteomalacia developed. The deformity could be 
explained only by the bending of the femoral necks. Hof meister calls 
attention to the well-known observation that the bones of the lower 
extremity are frequently attacked, both in puerperal and other forms of 
osteomalacia, and that the deformity due to the curvature of the neck of 
the femur may have been frequently overlooked. 

Kocher was inclined to consider the histological changes in his two 
specimens due to localized osteomalacia. 

Relation of Ooxa Vara to Ostitis Fibrosa. Kuster^ records the 
only specimen of curvature of the femoral neck associated with this 
pathological condition. The most recent article on ostitis fibrosa, or, 
better, fibroplastica, is by Franke.^ I have already discussed the relation 
of ostitis fibroplastica to the bending of bone in certain cases of osteo- 
myelitis. 

Relation of Ooxa Vara to Osteomyelitis. Older observations of 
Volkman, Schede, Oberst, and Diesterweg have recorded cases of curva- 
ture of the femoral neck associated with osteomyelitis. The bending is 
more apt to take place during the acute stage, and Oberst remarks that 
this curvature is rarely found, because in the majority of cases the 
patients are confined to bed during this period. More recently von Bruns 
and Hansell,* in their report of 106 cases of acute osteomyelitis of the 
upper end of the femur, have observed various curvatures of the neck 
and various deformities between the head and the neck of the femur. 
They refer to the observations of the authors just mentioned, and state 
that bending of the neck is frequent, and they have classified their cases 
into three types : (1) Inward and downward bending of the whole upper 
end of the femur, including the trochanter ; (2) inward bending of the 
neck at the base of the trochanter ; (3) rolling inward of the head and 
neck toward the lesser trochanter. Clinically, the deformity in many of 
their cases corresponded with the most common one in coxa vara. 

^ Beitrage zur klinische Ghirorgie, 1895, Band xiii. 

' Verhandlung des Chinirgie Congresses, 1897. 

* Archly fur kllnische Chinirgie, 1899, Band lix., Heft. 1. 

^ Beitrage zur klinische Chinirgie, 1899, Band xxiv.. Heft 1. 
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Relation of Ooxa Vara to Tuberculosis. No specimen has as jet 
been observed which proves beyond a doubt that true coxa vara is 
associated with tuberculosis. Hof meister was of the opinion that the 
deformity in Roser's specimen was the result of chronic tuberculosis. 
Clinically, the deformity in many cases which have been called tuber- 
cular coxitis resembles in every detail true coxa vara, and as Hofmeister 
and Albert say, these cases should not be considered tuberculosis of the 
hip, but coxa vara. So far, examinations of such cases at operation or 
autopsy have excluded tuberculosis. 

Relation of Ooxa Vara to Arthritis Deformans. Maydl has shown 
that, clinically, arthritis deformans juvenalis and coxa vara adolescen- 
tium cannot be differentiated. He was only able to make the diagnosis 
at operation. I have under observation at this writing an adult male, 
thirty-four years of age, showing the characteristic clinical picture of 
coxa vara. The condition has been of slow progress during a period of 
about four years. In the X-ray photograph the head of the bone cannot 
be made out. The patient reacts to tuberculin. The diagnosis, I believe, 
lies between fracture, tuberculosis, and arthritis deformans.^ 

Relation of Ooxa Vara to a Disease of Adolescence. The studies 
of Miiller, Hofmeister, Kocher, Whitman and many others record cases 
of coxa vara in which, clinically, any as yet known disease is excluded. 
Among these cases there are on record seven specimens in which the 
histological findings are negative. Kocher, in his first publication, was 
inclined to attribute the disease to a special profession, but the more 
numerous observations of Hofmeister and others demonstrate cases of 
coxa vara in numerous professions. In the majority of cases the work 
of the individual is out of proportion to the strength of the bone during 
the period of growth. The most recent work by Sudeck is an attempt to 
explain, anatomically, the cause and the position of the bending from 
overburdening. 

Relation of Ooxa Vara to Traumatism. SprengePs most recent 
work proves without doubt that a fracture between the head and neck 
of the femur at the epiphysis can produce a clinical picture which cannot 
be distinguished from true coxa vara. A history of trauma directly 
followed by the symptoms of the disease would suggest ooxa vara 
traumatica, but Sprengel believes that only an anatomical examination 
will conclusively demonstrate the correct etiology. 

The truth of SprengePs statement was lately demonstrated in a case 
observed by Dr. Finney in the Johns Hopkins Hospital. The patient 
was a boy, seventeen years of age. He remembers no trauma except a 
slight fall from his bicycle five weeks before, since which time he has 

^ At the operation I found a fracture Bimilar to Sprengel's case. 
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had pain in the hip and has walked with a limp. The examinations 
showed marked outward rotation and true shortening due to the elevation 
of the trochanter (2 to 3 cm.). The aflFected left leg was held fixed in 
a slightly flexed position. A positive diagnosis was not made. At the 
exploratory operation by Dr. Finney, under ether anaesthesia, a fracture 
at the head epiphysis was found. The neck and shaft of the femur were 
rotated outward and drawn upward. There was very little union be- 
tween the dislocated head and the neck. Dr. Finney was able to reduce 
the deformity, placing the neck in a correct position on the head. The 
wound was closed and the limb fixed in plaster in slight flexion, inward 
rotation, and slight abduction. The operation was performed four weeks 
ago and the result has been a perfect one. 

The Part Played by the Strained Muscles and Ligaments in 
Producing the Aggregated Symptoms and Apparent Increase of 
Deformity in Coxa Vara. Borchard,^ 1897, attributes much to the soft 
parts, and advises that in all cases the patient should be placed at rest 
and in extension for a short time ; after this one is better able to ascertain 
the correct amount of deformity due to the curvature of the neck, and 
can act according to this indication. Borchard thinks that operation is 
seldom indicated. He calls attention (with cases) to the importance of 
recognizing the sudden appearance of restricted motion and abnormal 
function of the limb after a recent trauma in latent cases of coxa vara, 
when before the injury the patient^s attention has not been called to the 
hip. Borchard does not consider the possibility of a fracture at the 
epiphysis of the head of the femur as a possible explanation. 

The Importance of the X-ray Photograph in the Diagnosis of 
Ooxa Vara, ^ofmeister,^ 1897, discussed this question before the 
Twenty-sixth German Congress. In seven cases the clinical diagnosis 
was confirmed by the X-ray. In six cases, in which a differential clin- 
ical diagnosis could not be made, the X-ray showed the existence of a 
neck curvature in three and a normal neck in three. The Rontgen pho- 
tograph is not only of value in diagnosis, but the clear picture gives an 
indication for the method of operation. More recently Hofmeister* con- 
tributes two very exhaustive articles. The first part of the first article 
and the second article deal entirely with the X-ray photograph, and 
represent his more extended experience since his paper in 1896. It 
would be impossible to review this satisfactorily except in too great 
detail, but everyone interested in X-ray photography and coxa vara 
should read Hof meister's most excellent discussion. The diagnostic pos- 
sibilities of the Rontgen ray are by no means exhausted. One should 

^ Centralblatt fiir Chirurgie, vol. xxiv. ' 2 jbid. 

' Beitrage ziir klinische Chirargie, 1898, vol. xzi. 



270 



SURGERY AND ORTHOPEDICS, 
Fig. 44. 




Coxa vara deztra. ( Hofmeister. ) 



Fig. 45. 




Coxa vara sinistra. (Hofmeister. ) 



COXA VARA, 

Fig. 46. 
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Coxa vara duplex. ( Hofmeister. ) 



Fig. 47. 




Coxa vara duplex. (Hofmeister. ) 
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be familiar with the photograph shadow of the normal, and should remem- 
ber that although, as a rule, there are three curves of the neck, only the 
downward curve is projected. Any change in the position of the pelvis, 
limb, or in the light produces changes in the projected picture which 
may lead to diagnostic errors. For this reason the position of the patient 
and the light should, if possible, be the same ; any change should be 
carefully noted and considered in the interpretation of the photograph. 
The correct reading of an X-ray photograph, especially of the pelvis 
and hip-joint, is by no means a simple matter (Figs. 44, 45, 46, and 47). 
Treatment of Ooxa Vara. Hofmeister and the majority of authori- 
ties are averse to operative measures. Under proper conservative treat- 
ment the majority of cases of coxa vara recover with good functional use 
of the limb. In cases, especially bilateral, in which the deformity is 
marked, and in cases in which the restriction of motion is very marked, 
operative measures are advised, as follows : 

1. Subtrochanteric osteotomy. (Hofmeister prefers this to any other 
method.) 

2. Kesection of a wedge-shaped piece of bone from the neck of the 
femur. Krask,^ 1896. 

3. Linear osteotomy of the neck. Budinger,* 1896. 

4. Resection subtrochanteric. Miiller, Kocher. 

5. Resection of head and neck, leaving the trochanter with the shaft 
Sprengel. 

The question of the best operative procedure in coxa vara is not yet 
settled. 

Note, November 15, 1S99, The result after the resection of the head, 
Sprengel method, has given a perfect result in my recent cases. The 
patient is walking without any apparatus, and the deformity is corrected. 

» Centralblatt fiir Cliirurgie, 1896, Band xxiii. p. 121. 
* Wiener klinische Wochenschrift, vol. xxiii. p. 1263. 



[Note. — See page 158. 

I am surprised to read in the most recent text-book on surgery 
(International Text-^ook of Surgery, Warren and Lovett, 1899, vol. i. 
p. 40) the following : " The bacillus aerogenes capsulatus, as described 
by Welch and Flexner {Journal of Experimental Medicine, 1896, vol. i. 
No. 1), is an interesting bacterium that may be found at autopsies, but 
which has not yet been shown to possess pathogenic properties in 
man." ..." The bacillus is non-pathogenic."] 



DISEASES OF THE KIDNEYS. 

By JOHN KOSE BRADFORD, M.D., F.R.C.P. 

ANOMALIES. 

Anomalies of the kidneys are of interest to the pathologist, to the 
clinician, and to the surgeon, for many reasons : to the pathologist, 
because they not only afford evidence of malformation, errors of devel- 
opment, or the sequelsB of illnesses and lesions in foetal life, but there 
can be little question but that kidneys anomalous in position or in form 
are more liable to a variety of diseases than a normal organ, so that to 
the pathologist they possess not only a pathological but also a direct 
practical interest. To the clinician and to the surgeon, anomalies of these 
organs are not only of considerable interest, but of great practical im- 
portance, as many errors in diagnosis both in kidney diseases and in 
other abdominal affections can be traced to the overlooking of some 
anomalous condition of the kidneys. Thus it has happened more than 
once that congenital absence or atrophy of one kidney and the enlarge- 
ment of the opposite kidney (a perfectly normal hypertrophy) has been 
looked upon as dependent on the presence of an abdominal tumor, and 
laparotomy has been performed. A still more serious error is that the 
single enlarged kidney has been removed under the impression of its 
being a tumor. These afford sufficient examples of the importance of 
this subject to the surgeon. To the clinician, anomalies in the position 
of the kidneys may give rise to serious errors in diagnosis, of which the 
most familiar example is the horseshoe kidney being mistaken for a 
malignant growth. Among recent contributions to our knowledge of 
this subject, Dr. Newman's^ article on " Malformations of the Kidneys " 
is one of the most complete. 

The classification of the varieties of the displacements and malforma- 
tions of the kidney presents difficulties. Most usually these cases are 
simply divided into displacements and malformations of the kidney, the 
latter including the variations in number, variations in size, and varia- 
tions in the arrangement of the vessels or the ureters. Newman, how- 
ever, gives a more elaborate classification, dividing displacements without 

^ London Clinical Society's Transactions, 1898. 
18 
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mobility into the congenital and acqaired^ the congenital being further 
divider! up into displacementB with deformity and displacements without 
deformity. In one thousand post-mortems investigated by Xewman, in 
twenty-four instances the position of one or both kidneys was abnormal, 
and in only nine of these was there any malposition of the suprarenal cap- 
sule, showing ven' clearly that anomalies in position may affect one of 
these organs without the other. Many of the cases that Newman quotes 
are of interest not only from an anatomical point of view but also on ac- 
count of their simulation of other diseases. Especially is this so in the 
case in which the right kidney was situated above Poupart's ligament, caus- 
ing a fulness in the right iliac fossa and lower lumbar line. The patient 
suffered from pain in this region, and he was considered to have a peri- 
typhlitic absc(^ss. On operation the swelling was seen to be dependent 
on a displaced kidney, and no cause for the pain was elicited. The 
kidney was surrounded by a very thick adipose capsule, and it is at 
least possible that the pain may have been dependent upon temporary 
congestion from pressure or kinking of the renal vein, with displacement 
of the organ. This is not uncommonly the cause of the attacks of pain 
to which patients with floating kidneys are liable. The kidney, as is 
well known to all who have experimented on this organ, is extraordi- 
narily distensible — the slightest pressure on the renal vein causing ex- 
treme distention of the kidney — ^and it is probable that this may not 
only be a cause of the attacks of pain of the character just described — 
namely, where the organ occupies an anomalous position — but it may 
perhaps be an explanation of some varieties of renal pain in a number 
of other conditions. Two other cases of displaced kidney are described ; 
in one of these the kidney was displaced downward, lying in front of 
the iliac crest, so that the upper border of this kidney presented itself 
at the lowermost part of an incision for lumbar colotomy. In the 
second case the right kidney was displaced downward and rotated on 
its axis in such a manner that the ureter left it on its upper surface 
and entered the upper aspect of the bladder. The kidney was normal 
in shape and size, and the structures at the hilum were normal, not- 
withstanding the fact that the pelvis of the kidney looked upward, 
inward, and forward. 

Oongenital Displacements, with Deformity. In this second group 
of cases, as Newman and other observers have pointed out, the altera- 
tion in the shape of the organ is often dependent on its anomalous 
position. In a great many of these cases of congenital displacement 
there are anomalies of other structures, and more especially of the large 
inti^stine and peritoneum, and very frequently of the renal vessels. 

Many observers have pointed out that in these cases of congenital 
displacement one kidney only is affected, and the left kidney is more 
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usually the one affected. Newman agrees with former observers, that 
the most frequent displacement is one in which the organ lies across the 
left iliac synchondrosis. In other cases it is displaced lower, so that it 
lies over the prominence of the sacrum or between the rectum and the 
bladder, or even in the cavity of the sacrum. When the kidney lies 
across the brim of the pelvis or in the pelvis the vessels supplying it 
have an anomalous origin from the aorta. Newman quotes one case in 
which both kidneys were displaced — in one, the right kidney to the 
right of the promontory of the sacrum, and in the other, the left kid- 
ney to the iliac fossa. This observation is of interest, inasmuch as most 
observers were of the opinion, as mentioned above, that congenital dis- 
placements involved one kidney only. 

The ureters in these cases of displacement not uncommonly arise 
from the anterior surface instead of from the inner. 

The main importance of congenital displacement of the kidney is the 
liability of its being mistaken for an abdominal tumor. Further, in 
some rare instances they have caused obstruction to labor. I know of 
one case where, in an operation for imperforate anus, the surgeon felt a 
mass in the cavity of the sacrum which was nothing but a displaced 
normal kidney, and very serious results followed its incision. 

Acquired Displacements of the Kidney belong really to a totally 
different group, and may depend upon the enlargement of some other 
organ ; occasionally kidneys may be displaced owing to the contraction 
exercised by cysts in the lower parts of the kidney, and Newman quotes 
a case, recorded by Morris, where the left kidney was displaced into the 
brim of the pelvis by the presence of a large cyst in its lower part. 

Malformations of the Kidney. Malformations are of more interest 
pathologically than clinically. Newman divided them into variations 
in number and variations in form and size. This classification, how- 
ever, is not quite satisfactory, since it is clear that variation in number 
is usually associated with variation in form and size, for if only one 
kidney is present it is fairly certain to be hypertrophied. 

Theoretically, variations in number may be three : there may be a 
supernumerary kidney, a single kidney, or both may be absent. 

The supernumerary kidney is exceedingly rare, but one case is quoted 
by Newman in which above the left kidney a small accessory kidney, 
supplied by a branch of the renal artery and having a distinct ureter, 
and microscopically having the structure of healthy renal tissue, was 
found. 

Similarly, absence of both kidneys is only of embryological interest, 
and also as illustrating the fact that life may be maintained in ut^o for 
a considerable time without any renal tissue. Absence of kidneys is 
most frequently found in acephalous monsters. 
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Tlie nemnaining condition — \iz.j a single kidner — b one which is of the 
mo<!t imjfortanf:e. As Xewman points out, the expression single kidney 
ii$ liable to crmfiision if it be made to include such diverse conditions as 
a ninglc kirlney in a normal ponition^ differing onlr from the normal in 
ito Hi7/tf and; on the other hand^ such a thing as a horseshoe kidnevy 
which is ch^arly of t^itally different origin and is rather to be looked 
ufK^n as an illa*itration of a fused kidney. Further, a distinction mnst 
be drawn l>etww;n a single kidney de|>endent on a want of development 
of the kidney on the opp>site side and a condition where the kidney on 
one side has undergone atrophy, either in fcetal life or as a result of dis- 
iiHi¥'. in childhrKKL These atrophied kidneys are often extremely small 
and difficult to find unless a most careful search is made ; but cases are 
rntcn every now and then where there is complete absence of one kidney 
and of the vi^sels and ureter on that side. In these cases the opposite 
organ is, of cj^mrse, hyiKjrtrophied, and Xewman quotes a case in which 
the hypertrophicd organ weighed twelve and a half ounces. It is inter- 
esting U) ol>serve that in aome of these cases the hypertrophicd organ 
really weighs more than the sum of the weights of normal kidneys, and 
I have sc(;n an instance of this myself. It would seem that in some of 
these cases, therefore, the hypertrophy is greater in amount than theo- 
retically would be necessary. In this case of Newman's the micro- 
scopical examination of the hypertrophicd organ showed, in his opinion, 
that the increase in the size of the kidney was due to an augmentation 
in the bulk of the glomeruli and to an elongation and increased convo- 
lution of the urinifcrous tubules rather than to a numerical hyperplasia. 

Newman quotes several cases in which the presence of a large kidney 
on one side was associated with the presence of an atrophied kidney on 
the other. The weight of this atrophied kidney varies greatly. In some 
of Newman's ctises it weighed as much as half an ounce, or even an 
ounce. (Jn niicrosex)pical examination he states that but little normal 
rcjnal tissue was found, and that often the organ consisted of nothing 
but a mass of fibrous fat. In some cases of atrophied kidney which I 
have ol)8erved it has been noticed that although tubules are present, no 
glomeruli are seen, and this would seem to suggest that in some of these 
coses the atrophy of the organ is not so much dependent on the exist- 
ence of some lesion destroying the organ as upon some congenital anomaly 
of dovclopmcnt. 

These cases of atrophy are of considerable interest with reference to 
their (;ause. It is probable that in most cases atrophy, extreme in char- 
uct(;r and amount, is dependent either on some disturbance of the circu- 
lation in the organ affected or else on obstruction of the ureter. In 
nuiny oases of atrophy the vessels are found diseased ; endarteritis, etc., is 
common, and it is ])ossible tliat functional derangements of the circula- 
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tion, produced, for instance, by contraction, as well as obstruction 
dependent on endarteritis, may give rise to atrophy of the organ. 
Obstruction of the ureter is unquestionably a cause of atrophy ; it has 
long been noticed that stones are sometimes found in the pelvis of the 
kidneys which have undergone atrophy, and it was at one time taught 
that complete obstruction of the ureter led to atrophy of the kidney, 
incomplete obstruction causing hydronephrosis. A series of experi- 
mental observations carried out in dogs by myself all show that if the 
ureter be completely obstructed by ligature, even for so short a period 
as a fortnight, and if then the distended ureter be incised and drained, 
a very perfect atrophy of the kidney is produced. In all cases, how- 
ever, the ligature of the ureter is followed by the production of hydro- 
nephrosis, and it is only after the relief of this hydronephrosis that the 
atrophy is produced. It is remarkable that complete obstruction for so 
short a time should be productive of so extreme an atrophy as that seen 
experimentally. The kidney in this experimental atrophy regains very 
perfectly its normal shape, but its size is not more than one-third or 
even less of the normal. Microscopically the tubules have lost their 
epithelium in places, and where it is retained the protoplasm of the cells 
has lost its granules and has become hyaline. The changes in the 
glomeruli are not so marked. 

It is clear from these observations that temporary complete obstruc- 
tion of the ureter can produce an atrophy very perfect in its characters 
and closely similar to that seen so frequently in the human subject, and 
in my opinion it is probable that a great majority of the number of cases 
of hypertrophy of one kidney, associated with atrophy of the opposite 
organ, are dependent solely on temporary obstruction of the ureter of the 
atrophied organ during early life. 

The development of this atrophy is not in any way dependent upon 
the obstruction of the ureter, being followed by the production of a 
pyonephrosis ; it results equally when a simple hydronephrosis has been 
produced, and the atrophy is a genuine atrophy, apparently dependent 
upon the effects produced upon the cellular elements of the kidney as 
a result of the pressure to which they have been exposed, and is not 
dependent on any inflammatory complication, such as an interstitial 
nephritis with the subsequent formation of fibrous tissue. The atrophy 
seen experimentally is not dependent on any overgrowth of fibrous tissue, 
and so it is probable that where this occurs in the human subject the 
fibrous tissue is consecutive to the loss of the cellular elements of the 
kidney, and is not itself the cause of the diminution in the size of the 
organ. It is very generally held that fibrous tissue in many organs, as, 
for instance, in the liver, central nervous system, etc., is the seqad of 
a pathological process which has led to the destruction of the higher 
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elements of the tissue rather than the actual came of the disappearance 
of these cellular elements. 

It would also seem from these observations that the kidney rarely 
recovers its functions entirely after the ureter has been obstructed com- 
pletely, even for so short a time as a fortnight. 

Obstruction of the ureter in the human subject occasionally leads to 
different results, since it is well established that complete obstruction of 
the ureter for as long a period as a week or even ten days may occur 
without the development of any hydronephrosis or pyonephrosis, the 
suppression of urine being practically complete. This result is never 
seen experimentally, according to my experience, and whenever the 
ureter is obstructed, even as high as the pelvis of the kidney, the inva- 
riable result is distention of the urinary channels above the obstruction. 
That IS the one discrepancy between experimental results and the results 
seen to follow obstruction of the ureter in disease. 

A further point of some interest is the development of pyonephrosis. 
In many experimental cases the ligature of the ureter through the peri- 
toneum is followed by the development of a pyonephrosis, notwithstand- 
ing the use of antiseptic measures and the absence of any inflammatory 
complications in the peritoneum in the vicinity of the ligatured ureter ; 
and at any rate it is possible that in some such cases the infection of the 
retained urine is dependent on organisms reaching the urine from the 
kidney — in other words, that it is a descending infection rather than 
one dependent on contamination from the ligature and the operative 
procedures. It is well known that the urine in many diseases con- 
tains organisms, of which typhoid fever is a striking instance, and it is 
possible that this condition of bacilluria is more common than is sup- 
posed. Experimentally, it certainly can be said that in many cases 
where all care has been exercised a pyonephrosis has developed instead 
of a hydronephrosis ; but the question of the development of atrophy 
subsequently to the draining of the distended ureter is in no way greatly 
influenced by the presence or absence of a pyonephrosis; the most 
perfect atrophy may ensue after a simple hydronephrosis. 

Newman discusses a number of questions in connection with the pres- 
ence of a single kidney, and among others the duration of the life 
OF the individual, as it is a question of some moment to the surgeon 
whether, if the patient have but one kidney, life is in any way threat- 
ened. Newman records the age of death of seventeen patients who had 
but a single kidney, and in all cases these patients had lived beyond 
sixty years of age, and two of them survived to over eighty. Thus it 
would seem that at any rate life can be maintained for long periods with 
but a single kidney. 

Another question of considerable interest is whether hypertrophy of 
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the kidney can occur with equal readiness at all ages. It certainly can 
occur during foetal life, as MorrLs records a case of a well-formed foetus, 
born at full term, where the right kidney only was present and was 
twice its normal size. On the other hand, it has long been noticed that 
in cases of malignant disease of the kidney occurring in adult or elderly 
patients the opposite kidney was frequently not hypertrophied, and this 
latter observation would seem to suggest that the kidney does not 
undergo hypertrophy with equal readiness in advanced life. 

A number of observations to test this point were conducted by myself 
some time ago in dogs, and it may be affirmed that the removal of 
one kidney in puppies certainly is followed by very great enlargement 
of the opposite kidney ; the same is seen in young dogs. In old dogs, 
however, of nine or ten years of age and upward, the removal of one 
kidney is not followed, in my experience, by any appreciable enlarge- 
ment of its fellow ; and it would seem that not only does hypertrophy 
fail to occur in old animals, but also that the degree of hypertrophy is 
far greater in the young than in the adult. In many cases in the human 
subject where one kidney only has been found, it has been noticed, quite 
apart from the existence of disease in this single organ, that the hyper- 
trophied organ is greater in weight than the sum of the weights of two 
healthy kidneys. In many cases in the human subject it is difficult to 
demonstrate this, owing to the fact that such patients frequently develop 
disease of the single organ, causing an unnatural enlargement, and this 
probably accounts for the older observations in which where one kidney 
only was present it was of great size ; still, apart from this fallacy, I 
think it is undoubted that where one kidney only is present in the 
human subject it is frequently greater in weight than the sum of the 
weights of the normal kidneys. 

In conditions like diabetes mellitus, where there is bilateral hyper- 
trophy, the enlargement is often considerable, and it would seem in those 
cases where hypertrophy ensues, owing to the abrogation of the function 
of one kidney, that if the morbid processes occur in the young the pro- 
duction of renal tissue by the economy may be greater than the normal. 
Some observers, more especially Tuffier,^ have advanced the view that 
the removal experimentally of quantities of kidney substance, equal in 
weight to the total normal kidney weight, is followed by the develop- 
ment of fresh kidney substance, and such observers would correlate the 
amount of hypertrophy observed with the extent of kidney substance 
thrown out of action by the lesion produced experimentally or by dis- 
ease. In a series of observations conducted to test this I was unable to 
determine that the amount of the hypertrophy was in any way dependent 

* Chinirgie du Rein, Paris, 1890. 
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on the amount of kidney substance removed. Thus if a portion of one 
kidney be removed in a dog the operated kidney will undergo a certain 
amount of atrophy and the opposite kidney a certain amount of hyper- 
trophy ; but it is impossible to correlate the amount of hypertrophy with 
the amount of kidney removed or with the amount of atrophy. In 
some cases the removal of a large amount of one kidney was followed 
by the production of a small amount of hypertrophy of the opposite 
kidney. In others the removal of a small amount of one kidney led to 
the production of a very considerable amount of hypertrophy of its 
fellow. The only factor that seemed to influence the amount of hyper- 
trophy in any constant manner was the age of the animal, a greater 
hypertrophy being always observed in the younger animal. It would 
seem, therefore, as if the very large single hypertrophied kidneys occa- 
sionally met with in the human subject were to be looked upon as evi- 
dence of hypertrophy having taken place during early life. 

Newman states that in true compensatory hypertrophy the kidney is 
found homogeneously enlarged in all its parts, and seldom, if ever, 
weighs more than two normal kidneys. This, no doubt, is true in the 
majority of cases ; but still cases are seen, as mentioned above, where 
the weight is greater than that of the two normal kidneys. Newman 
also mentions the fact that hypertrophy does not always follow, even 
when one kidney is undeveloped or functionally useless, and he quotes 
a number of instances where a single kidney of approximately normal 
size has been found in these conditions. These observations show how 
complicated the question is and how the presence or absence or amount 
of hypertrophy cannot be correlated entirely with the amount of 
destruction or want of development of renal tissue. 

Opinion is still divided on the nature of hypertrophy. Some recent 
observers, as, for instance, Tuffier, say that after removal of one kidney 
new renal structure, such as glomeruli and tubules, are formed in the 
opposite kidney, and Tuffier,^ in his book on the subject, published a 
figure which he considers to be evidence of the formation of a new 
glomerulus. Careful examination of this figure, however, will show 
that the appearances are to be looked upon as dependent rather on a 
mass of leucocytes than on the formation of such complicated structures, 
and certainly experimentally all observations made by myself with refer- 
ence to this point have failed to reveal any such appearances. In my 
opinion the enlargement of the kidney seen experimentally is probably 
dependent rather on an enlargement of the pre-existing glomeruli and 
tubules, perhaps on an increase in the length of the convolutions of the 
tubules, and certainly to a great extent on an increased vascularity of 

* Etudes experimentales sur la Chirurgie du Rein. 



ANOMALIES. 281 

the organ. The kidney, as before mentioned, is a most distensible 
organ, much more so than is usually thought, and if the appearances of 
the hypertrophied organ are compared with those of the opposite kidney 
that has been removed experimentally, it will be seen that the tubules 
in the hypertrophied organ are separated from one another to a greater 
degree than they are in the normal, this being dependent on an in- 
creased distention of the bloodvessels which run between the tubules ; 
the great enlargement of the organ, in my opinion, is in part dependent 
on this increased vascularity. 

A number of observers, Morris, Mosler and others, have shown that 
patients with a single kidney are prone to a number of renal disorders, more 
especially renal calculus, hydronephrosis and pyonephrosis, tubercular 
disease and chronic nephritis. Newman quotes twelve cases collected 
by Mosler, in nine of which death was due to calculus in the ureter, 
and he records eight cases of single kidney in which calculi were present. 

Newman considers that in all cases of single kidney the pelvis and 
ureter are never double, and he looks upon cases of kidney provided 
with double pelves and double ureters extending to and entering the 
bladder as examples of fused kidneys rather than as examples of a 
single kidney. He also quotes a case of hypertrophy of one kidney, 
the organ weighing ten and three-quarter ounces, where the opposite 
kidney was normal in weight (six and a half ounces) and both kidneys 
were typically healthy. 

Newman recognized three varieties of fusion of the kidney — one the 
familiar horseshoe kidney, where the organs are joined together at their 
lower end. In some cases the horseshoe kidney is really an instance of 
incomplete fusion, the two kidneys being simply united by an isthmus 
of fibrous tissue. In others the fusion is more complete, and the organ 
may be extensively lobulated and the ureters deformed and the blood- 
vessels anomalous. Exceptionally, in horseshoe kidney, the point of 
union between the two kidneys is at the upper instead of the lower end 
of the organ. 

The second variety recognized by Newman is that known as the 
sigmoid kidney, which is usually described under the term of a single 
kidney, and here the two organs are united end to end. In this case, 
although the appearances at first sight suggest the existence of a single 
hypertrophied organ, it may be seen that the condition is really due to 
an end-to-end fusion of the two organs. The fact that the ureters were 
normal in appearance, in one case springing from a normal pelvis, and 
that although both started on one side they opened at the normal points 
into the bladder, is an argument in favor of this view. 

Newman considers that the sigmoid form of kidney is the rarest form 
of fusion. 
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The third variety is that known as the disk-shaped kidney, where the 
fusion of the two organs is very complete, the fused organ occupying 
one side, with entire absence of the kidney on the opposite side ; in the 
instance quoted by him there were numerous anomalies in vessels, the 
fused kidney being supplied by three sets of renal arteries and with two 
ureters normal in their appearance and ultimately opening one on each 
side of the bladder. 

TOXICITY OF URINE. 

The toxicity of urine has attracted less attention of late years than 
formerly, although it is a question of some importance in relation more 
especially to the pathology of ursemia. 

It has been generally recognized that the urine is toxic, although there 
is no consistency of opinion among different observers as to which con- 
stituents of the urine exert the greatest toxic action. 

In many diseases the urine is toxic, owing to the kidneys acting as the 
channel for the elimination not only of toxins but also for the microbes 
causing the disease. But the expression " toxicity of the urine " is more 
especially used in reference to the toxic action of the normal urine or 
the toxic action of this fluid in other diseases than those associated with 
the presence of micro-organisms in the body. 

In most observations on the toxicity of the urine it has been 
injected into the circulation of animals with or without the previous 
ligation of the ureters. Inasmuch as its toxic action is exerted quickly 
the ligature of the ureters is not absolutely necessary, as the amount of 
urine secreted during the experiment is usually so small as not to mate- 
rially vitiate the results of the injection. 

Although a great number of observers, from the beginning of the 
century onward, have carried out observations on the effects of urine 
injected into the circulation, it was Bouchard's lectures, some ten years 
ago, that more especially directed attention to the subject. He elaborated 
the theory of auto-intoxication, which had attracted notice at that time, 
more especially by the work of Grautier and others. Since Bouchard's 
work on the subject the most important additions to our knowledge have 
been contributed by Beck, in 1898, and more recently by Herringham, 
who has conducted a series of observations on the effects following the 
injection of normal urine. Bouchard not only made observations with 
normal urine, but he also studied the effects following the injection of 
the urines of disease, and more esjx^cially the urine secreted in kidney 
disease. He considered that not only was the normal urine toxic, but 
that in renal disease, and more especially in uraemia, the urine lost a 
great deal of its toxicity, and he presumed that the kidneys were 
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unable, as a result of disease, to excrete the toxic bodies produced by 
the metabolism of the tissues, and that urssmia might, therefore, be 
dependent on the retention of these toxic bodies. Bouchard* treated 
the matter in great detail, and considered there was a great variety of 
toxic substances in the urine, both of inorganic and organic origin. 

Many of his results, however, have not been substantiated by later 
observers, and Herringham's^ work deals more especially with this ques- 
tion in relation to the normal urine. Whereas Bouchard considered that 
the salts formed only one of the many toxic substances present in the urine, 
and that the pigments and extractive matters were also toxic. Herring- 
ham is inclined to the belief that practically the whole of the toxicity 
of the urine is dependent on the salts, and more especially on the potas- 
sium salts. At any rate, he believes that the variations in the toxicity 
of the urine — in health — under different circumstances are entirely 
dependent on the variations in the amount of potassium salts that are 
present. In this respect Herringham's views coincide with the views 
of Feltz and Hitter,^ who published in 1881 a long series of researches 
on this subject. They considered that their results showed that the 
toxicity of the urine was dependent on the mineral salts in it, and 
especially on the potassium salts ; in fact, they were inclined to believe 
that it depended entirely on this. 

This view undoubtedly influenced medical practice for many years, 
and led many practitioners into withholding the administration of potas- 
sium salts to patients suffering from renal disease, inasmuch as it is well 
recognized that in renal disease there is a delay in the excretion by the 
kidney of substances introduced into the blood-stream which normally 
are readily excreted. This delay in excretion is even seen where, as in 
the granular kidney, the excretion of urinar)' water is abundant. 

Practically all observers are agreed that the most potent nitrogenous 
constituent of the urine — urea — has but little toxic action, although 
perhaps in most of the experiments on the subject the quantities of urea 
injected into the circulation are small compared to the quantities which 
are found in the blood of patients dying from renal disease. 

It is not at all uncommon for the blood of patients dying of acute 
uraemia to contain twenty or even thirty times the normal amount of 
urea, which may be taken as 0.015 per cent. In ursemia the percentage 
may rise to 0.4 per cent., sometimes even to 0.5 per cent., in the blood, 
and when it is remembered that the same percentage-amount practically 
is present in the muscular tissues, and that the muscular tissues form 
approximately half the weight of the body, the quantity of urea that 

* Translated by Oliver, London, 1896. 

'-' Journal of Pathology and Bacteriology, August, 1899. 

' De Turemie ezperimentale. Parip, 1881. 
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is present in the organism under these circumstances is far larger than 
the quantities which have been used experimentally, and it is doubtful 
whether these large quantities of urea can be looked upon as entirely 
innocuous. 

Herringham/ in his experiments, has shown unquestionably that the 
toxicity of the normal urine varies pari passu with the quantity of 
potassium salts present, and this has been arrived at by simultaneous 
determinations of the toxicity, by injection intravenously into rabbits, 
and of the amount of potassium salts present by chemical analysis. 

Although we may readily admit that the toxicity of the normal urine 
depends on the potassium salts present, it is a long step from this to the 
view of Feltz and Hitter, that uraemia is generally dependent on potas- 
sium-poisoning, although potassium is universally recognized as a rela- 
tively powerful toxic substance, and more especially as a cardiac poison. 

Many of the symptoms which are seen as a result of the injection of 
urine, such as drowsiness, muscular twitchings, convulsions, and fall of 
temperature, are very similar to those that we are familiar with in 
uraemia. Again, the injection of urine is followed by the production of 
myosis, which is also a fairly constant phenomenon in uraemia. Thus, 
unquestionably, many of the phenomena of uraemia resemble those seen 
to follow the injection of urine into the circulation. 

All the symptoms seen to follow the injection of urine experimentally 
can be produced by the injection of potassium salts, with the exception 
of myosis, and it is not determined upon what constituent of the urine 
this phenomenon is dependent. 

Herringham failed, as did Beck, to substantiate the more or less 
elaborate conclusions of Bouchard, such as that the night urine had a 
toxic action different from the day urine. Further, Herringham has 
established the point that the pigment of the urine when prepared in a 
state of purity has apparently no toxic action. This is a point of some 
interest, as many observers, especially Boucha'*'^, were inclined to look 
on the pigment as very toxic, and it is, of course, notorious that in 
many kidney diseases the urine is very destitute of pigment ; but little, 
however, has been as yet established as to the seat of formation of the 
normal urinary pigment. 

The great difficulty in looking upon uraemia as being dependent on the 
poisoning of the tissues, owing to the retained urine or the retained 
potassium salts, is that in suppression of urine, even when complete, 
the phenomena seen are not those of uraemia, or, at any rate, are not 
those of ordinary acute uraemia ; in fact, they differ so much from acute 
uraemia that very frequently the condition is entirely overlooked. 

* De r uremic experimentale. Paris, 1881. 
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Formerly it was thought that it was only when the suppression of urine 
was dependent on obstruction that the phenomena difiFered from those 
of ur<emia, and so much was this the case that the name of obstructive 
suppression was given to the clinical picture where the patient remained 
conscious, with no convulsions and no coma, and with only slight 
myosis and a few muscular twitchings toward the end. Where the 
suppression was dependent on other causes, such as the removal of the 
only kidney present, or obstruction of the circulation, or, in fact, any 
condition leading to cessation of the activity of the kidneys without 
there being any obstruction to the ureter, it was thought that acute 
ursemia of the ordinary type supervened. Certain cases, however, have 
been described where complete suppression has existed for a week or 
more from causes such as these, where the symptoms produced have 
been identical with those seen as a result of calculous obstruction. 
Hence, it is clear that in the human subject complete suppression of 
urine, either as a result of obstruction of the ureters or as a result of 
the sudden abrogation of the functions of kidneys practically healthy, 
produces identical symptoms. These symptoms are not only identical 
in the two cases and quite different to those in acute ursemia, but they 
closely resemble the results seen in the laboratory as following excision 
of both kidneys. Further, experimental ligature of the ureters or ex- 
cision of both kidneys, provided antiseptic precautions are taken and 
the two kidneys are removed at separate operations, with a due interval 
between them, so as to diminish the severity of the procedure, produces 
the same result. The only conclusion which can be drawn is that the 
cessation of the activity of healthy kidneys and the retention, there- 
fore, of the urinary products do not produce the clinical picture of the 
acut€ ursemia with which one is familiar in Bright's disease ; and this 
is a serious objection to the view that the mere retention of normal 
urinary constituents, whether potassium salts or other bodies, can be 
held accountable for the production of the ordinary forms of acute and 
chronic ursemia. 

CHLORIDES IN THE URINE OF PNEUMONIA. 

Since the middle of the present century it has been known that during 
acute pneumonia there is a diminution of the amount of chlorides, or 
even a disappearance of them, from the urine. 

In 1875, FraenkeP showed that subsequently to the crisis there was an 
increased excretion of chlorides ; but it was not until 1880 that it was 
shown, in a paper by Rohmann,^ that the diminution in the excretion of 

' Charity Ann., Berlin, 1875, Band ii., S. 320. 

' Zeitschrift fiir klinische Medicine. Berlin, 1880, Band i., S. 513. 
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chlorides was due to a temporary retention of these substances in the 
body. 

Hutchison/ in a recent paper, deals with the whole question anew, 
both from a clinical and a pathological stand-point. The results of 
previous observations had established that the chloride output during an 
attack of pneumonia is greatly diminished ; secondly, that the diminu- 
tion is dependent on the retention of chlorides in the body, and, thirdly, 
that after the crisis there is often an increased secretion. According to 
Hutchison, the points that required further investigation were (1) the 
degree of diminution in the amount of chlorides excreted ; (2) the rela- 
tion between this diminution and the height of the pyrexia ; (3) the 
question as to whether the extent of lung involved affected in any way 
the amount of chloride excretion, and (4) the association, if any, of the 
presence or absence of chlorides with albuminuria. Hutchison bases 
his conclusion on the results of an investigation of twelve cases of 
pneumonia. In some cases he found that the chlorides were not only 
diminished, but were entirely absent from the urine at some period of 
the disease. There is, however, no relation between the absence or 
presence of albumin in the urine and this disappearance of the chlorides. 
In some cases entire absence of chlorides coincided with absence of albu- 
min; in others both chlorides and albumin were present together. 
Although the chlorides may disappear entirely for a few days, and occa- 
sionally during the whole period of the disease, it is more common for 
the chlorides to be diminished only to such an extent that mere traces 
are present for at least one or two days. It is rare, according to Hutchi- 
son, for the whole excretion throughout the attack to exceed two grammes 
of chloride of sodium per diem. As regards the relation between the 
chloride diminution and the pyrexia, the evidence points to the conclu- 
sion that there is no relation between the degree of fever present and 
the chloride diminution, nor can any relationship be detected between 
this diminution and the extent of lung involved. 

The diminution in the excretion lasts usually for one or two days 
after the crisis, and is succeeded by a sudden and excessive excretion. A 
comparison between the amount of chlorides in the ingesta and in the 
excreta shows that there is a true retention of chlorides within the body, 
and that apparently the amount retained is approximately some two 
grammes of chloride of sodium per diem for each day of the disease. 
According to Hutchison, the chlorides are the only constituents of the 
urine which are diminished in pneumonia. Urea, the phosphates, and 
the sulphates are increased. Increase in the urea is more obvious than 
it is in the phosphates, and in these respects Hutchison's observations 

^ Journal of Pathology and Bacteriology, 1898, vol. v., No. 4, p. 40G. 
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correspond with those of other observers. Though the diminution in 
the amount of chlorides in the urine is such a marked phenomenon of 
pneumonia, yet it occurs in other acute febrile states, and notably in acute 
rheumatism and in typhus. Hutchison failed to find any diminution in 
the excretion in eases of bronchopneumonia, and he is of opinion that 
the behavior of chlorides in the urine is a help in the diagnosis of cases 
of pneumonia in which physical signs are either absent or delayed. In 
malaria the behavior of the chlorides is exceptional, as they are increased 
in amount during the pyrexia. 

The Diagnostic Value of the Dimination of Chlorides in Pneu- 
monia. Hutchison remarks, in the first place, that the mere presence 
of fever does not appear to be associated with any marked reduction in 
the amount of chlorides in the urine if the restricted diet be taken into 
account. This is especially true in cases of chronic or prolonged fever, 
such as typhoid, and other observers are quoted, showing that the excre- 
tion of chlorides in typhoid may amount to as much as five granmies 
per diem ; and it is only during the first week of typhoid that there is 
any appreciable reduction in the amount of the chlorides, and even then 
the diminution is never so great as to simulate disappearance. 

According to Hutchison, a case of high fever, with the chlorides 
reduced to a mere trace, may be one of typhus fever or acute rheuma- 
tism or pneumonia. On the other hand, a case of high fever with 
chlorides in the urine in fair abundance is certainly not a case of pneu- 
monia, and, to use his words, the test, therefore, is of negative rather 
than of positive value. He considers that in the diagnosis of croupous 
pneumonia from other pulmonary diseases the estimation of the urinary 
chlorides is of great value, as croupous pneumonia is the only pulmonarj^ 
condition associated with a constant and marked diminution of these 
salts. Thus in pleurisy and in empyema, he states that the chloride 
excretion may remain high. There are some other conditions, however, 
in which the chlorides of the urine may diminish greatly or even dis- 
appear, more especially cases of hypersecretion of the gastric juice in 
cases of gastric dilatation. Finally, the degree to which the chlorides 
are diminished in a case of pneumonia is apparently no criterion of the 
severity of the disease, and affords no assistance in forming a prognosis. 

As to the cause of the diminution of the chlorides in the urine there 
has been a great variety of opinion. 

The first question that presents itself is whether the chlorides of the 
food are absorbed normally in cases of pneumonia. This question, 
however, has been answered by observations of Rohmann, who estimated 
the amount in the food, comparing it with that in the feces, and showed 
that sodium chloride was absorbed. A more favorite theory was the 
existence of a vicarious excretion of chloride, either by the skin or by 
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the sputum or by the bowel. It has been definitely shown that no such 
excretion occurs from the bowel, and observations have also proved that 
the secretion in the sweat is not greater than normal. Many observers 
have thought that the pneumonic sputum accounted for the diminution 
of the chlorides in the urine. Hutchison's observations show that 
although this sputum is rich in chloride of sodium, yet the amount 
present is quite disproportionate to the quantity retained, and in no case 
did he find more than 0.3 of a gramme of sodium chloride excreted in 
a day in the sputum. It is clear, therefore, that the sputum cannot be 
looked upon as a cause of the retention of these salts. A somewhat 
similar view has been held by many who say that the chlorides accu- 
mulate in the pneumonic exudation. Analyses by Hutchison and others 
show that the pneumonic exudate contains a very small quantity of 
sodium chloride ; thus the exudate contains about 80 per cent, of water 
and only 2.4 per cent, of sodium chloride in the dried residue, and 
Hutchison calculates, partly as a result of his own observations and 
partly from Terray^s observations, that even if the lungs were completely 
consolidated only from four to eight grammes of sodium chloride would 
be kept in the exudation, and that inasmuch as in the height of pneu- 
monia two grammes a day are readily retained, it is evident that one 
must look elsewhere for the cause of the disappearance of the chlorides, 
for it cannot be due to the pouring out of an inflammatory exudation 
rich in sodium chloride. Hutchison draws attention to the fact that the 
percentage amount of sodium chloride. in the sputum is far higher than 
that present in the exudation, and he hazards the opinion that the sputum 
in pneumonia is not derived directly from the inflammatory exudation. 
The small percentage of chlorides present in the pneumonic exudation 
explains also the fact that the degree of the diminution of the chlorides 
is not commensurate with the extent of lung involved. 

It has been also asserted that the chlorides are retained in pneumonia 
owing to the loss of power on the part of the kidney to excrete these 
bodies. There is no doubt that the kidneys are often affected in cases 
of pneumonia. This explanation is very imtenable, since it would not 
account for the fact that the chlorides are not so greatly diminished in 
other febrile states. Further, in cases of acute nephritis where the 
excretory power of the kidney is, of course, seriously interfered with 
chlorides may be excreted abundantly. 

It is only when the nephritis is such as to cause suppression that the 
chloride excretion greatly diminishes. Further observation shows that 
the chlorides do not accumulate in the blood, but, on the other hand, 
that they do accumulate in the tissues. It may be that the increased 
metabolism in the tissues, necessitated by fever, requires the presence of an 
increased amount of chlorides, and this, on the whole, is the most satis 
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factory explanation, although it still leaves untouched the fundamental 
question as to why the febrile process in pneumonia should be so char- 
acterized by this diminution, more especially as in the pyrexia artificially 
produced by the injection of the pneumococcus no such retention of 
chlorides has been demonstrate^!. 



URJEMIA. 

The two most pressing problems in relation to uraemia at the present 
time are, first, its relation to the different varieties of renal disease, 
and, second, its nature. Speaking broadly, the views held with refer- 
ence to the nature of ursBmia are divisible into two main groups : those 
in which the symptoms are referred to a more or less mechanical cause 
and those in which the cause is sought for in some toxic substance 
present in the economy. 

Of late years what may be called the mechanical theory of ursemia 
has not met with many supporters — that is to say, the theory which 
regarded the symptoms of uraemia as produced by alterations in the 
cerebral circulation, leading either to constriction of certain vascular 
areas of the brain or else to oedema. 

This view of Traube was really mainly based on the experimental 
fact that the ligature of the carotids and the anaemia of the brain pro- 
duced thereby was a mode of producing convulsions and epileptiform 
seizures similar to those met with in certain forms of uraemia. There 
can be no question that interference with the cerebral circulation to such 
an extent as that effected by ligature of the carotids is an efficient cause 
for the production of epileptiform seizures. It was thought, inasmuch 
as high tension is a common phenomenon in renal disease, that the 
cerebral vessels, like those of the body at large, were constricted, and 
that in this way the anaemia necessary for the production of epilepti- 
form seizures might be produced. Further, it was held that just as the 
high tension of renal disease is sometimes present without any gross 
material changes in the walls of the bloodvessels, and is, therefore, in 
these cases presumably due to spasm of the muscular coat produced 
either indirectly through the vasomotor system or directly by the action 
of some toxic substance circulating in the blood, so the anaemia pro- 
ducing epileptiform seizures might be a temporary condition dependent 
upon a functional spasm of the cerebral bloodvessels, or in more chronic 
and persistent cases might be due to permanent narrowing of the vessels 
dependent on changes in their walls. The supposed narrowing of the 
cerebral vessels, however, whether functional or of structural origin, 
was always correlated with a high tension of the pulse ; in other words, 
it was thought that the state of the cerebral vessels, and, therefore, the 

19 
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cerebral circulation, could be gauged by the state of the peripheral 
vessels. In the high tension of renal disease it is obvious that we have 
not only to deal with a hypertrophied heart, but also with an increas<Kl 
peripheral resistance, although pathologists may not agree as to which is 
the primary condition ; most, however, look on the cardiac hypertrophy 
as a phenomenon that is produced secondarily to the primary increase 
in the peripheral resistance. Others, nevertheless, regard the thickening 
and narrowing of the peripheral' vessels as a secondary change following 
an increased blood-pressure dependent on the primary hypertrophy of 
the heart, and this cardiac hypertrophy as brought about by the direct 
action on the heart muscle of some urinary constituent, such as urea, 
present in the blood in excessive amount. It is immaterial, from the 
point of view of the mechanical origin of uraemia, which of these two 
views is correct, the main fact being that once high tension is established 
in renal disease both cardiac hypertrophy and increased peripheral resist- 
ance dependent on thickening of the vessels are present As mentioned 
above, also, many pathologists have gauged the state of the cerebral ves- 
sels from considerations of the state of the peripheral vessels of the body 
at large. 

This mechanical view of ursemic convulsions, as dependent on the 
cerebral anaemia or cerebral asdema, is not only acceptable because 
cerebral anaemia can be proved to be a cause of convulsions, but also 
because this view affords a ready means of explanation of the more 
or less localized seizures that are sometimes seen in uraemia. A localized 
anaemia or a localized oedema affords a ready explanation of an epilepti- 
form seizure limited to one side of the body or even to one limb, and 
such localized seizures, as every clinician knows, are not at all uncom- 
mon in uraemia. However, the recent work by Leonard Hill,^ on the 
Intracranial Circulation, completely alters one's views with reference to 
the dependence of the cerebral circulation on that of the body at large. 
Physiologists have long known that although nerves could be demon- 
strated on the vessels of the pia mater, yet there was no experimental 
evidence in favor of the existence of cerebral vasoconstrictor nerves, 
notwithstanding the fact that the cerebral vessels possess a well-devel- 
oped muscular coat. Hill's observations, however, show that in reality 
the cerebral circulation is regulated in what may be called a secondary 
manner by changes in the visceral circulation. All conditions in which 
the blood-pressure is raised by increasing the j)eripheral resistance 
produce dilatation of the cerebral vessels, as Roy and Sherrington 
showed before. It is imix)ssible, by acting on the vessels of the body 
at large, either by excitation of the vasomotor centre or by the action 

* The Physiology and Pathology of the Cerebral Circulation, t.ondon, 1896. 



URJEMIA. 291 

of drugs which cause constriction, to produce constriction of the cerebral 
vessels. In other words, even if the agent employed is one that is 
capable of causing cerebral constriction, the general vascular constriction 
produced simultaneously raises the blood to such an extent that the 
cerebral vessels are passively dilated by the increased blood-pressure 
produced by the general visceral constriction. This is a fact which has 
not, perhaps, attracted the attention it deserves from pathologists — viz., 
that when increased tension is produced by increasing the peripheral 
resistance the bloodvessels of different parts of the body are affected 
to different degrees, so that it may come about that an agent which 
causes' constriction of bloodvessels of the visceral areas may lead to 
dilatation of the vessels of other areas, not owing to any difference in 
the action on the two different sets of vessels, but owing to the fact 
that the constriction in the one case is more powerful, due to a better 
development of the muscular coat or a more copious innervation of the 
vasoconstrictor nerves; and the heightened tension so produced over- 
powers the constriction in the areas where either the muscular coat of 
the bloodvessels or the innervation from the vasomotor centre is less 
well developed. Conversely,, constriction of the cerebral vessels is pro- 
duced passively by dilatation of the vessels of the visceral and other 
areas. 

These physiological facts are not only of importance in relation to 
the mechanical theory of uraemia, but also are of supreme importance 
in understanding more thoroughly the mechanism of cerebral hemor- 
rhage in renal disease. The fact remains, therefore, that the mere exist- 
ence of high tension in renal disease, with or without arterial changes, 
such as endarteritis, etc., is not to be looked upon as proof that a state 
of cerebral ansemia exists. Although when chronic renal disease has 
existed for some time, and wide-spread arterial degeneration, such as end- 
arteritis, is present, it is possible that the cerebral circulation may be 
seriously interfered with. 

The main conclusion to which we wish attention to be drawn here is 
that even if in renal disease there is some agent present which is capable 
of causing heightened tension dependent on vasomotor constriction, such 
a condition would tend to be accompanied rather by cerebral congestion 
than by cerebral aneemia. 

Constriction of the cerebral vessels producing diminished blood-supply 
is, however, the only cause we are acquainted with as one capable of 
producing convulsions ; and inasmuch as heightened arterial tension 
tends to produce cerebral congestion rather than cerebral ansemia, the 
view that uraemia is dependent solely on the alterations in the calibre of 
the cerebral vessels to a great extent falls to the ground, as to accept it 
would necessitate not only the hypothesis that the cerebral vessels could 
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be acted on independently of those of the body at large, but, further- 
more, it would be impossible to account for the fact that these ursemic 
manifestations are so common in conditions of high tension, since we 
have seen that if the cerebral circulation be afiFected at all in conditions 
of high tension, congestion rather than ansemia would be produced. 

Apart from these general conditions two other arguments in favor of 
uraemia being dependent on vascular changes have been advanced, and 
these are, first, that localized uraemic seizures are not uncommon, and, 
secondly, the attacks are often of extreme suddenness. 

Neither of these arguments, however, is really of much value, since 
many poisons are well known to have a localized action, even when 
circulating in the body at large, and, secondly, it is well known that 
the great group of poisons defined as having a cumulative action may 
produce their effects with great suddenness. Neither of these two argu- 
ments in favor of the mechanical theory as against the toxic theory of 
uraemia are of much avail. 

Uraemia is probably indirectly associated in some way with high ten- 
sion, and more especially with some varieties of high tension. Uraemia 
is not particularly associated with that form of kidney disease which is 
known as the true granular or raspberry kidney, although in this con- 
dition high tension, cardiac hypertrophy, and arterial degeneration are 
all present, often to a high degree, and are more or less characteristic of 
the disease. Uraemia is much more closely associated with the small, 
contracted white or mixed kidney, where the lesion, especially in its 
naked-eye features, is quite different from that seen with the true gran- 
ular kidney. With the small, contracted white kidney high tension is 
often a prominent feature, and when present cardiac hypertrophy and 
arterial changes are well marked. It is remarkable, however, that 
extreme cases of contracted white kidney may exist with little or no 
cardiac hypertrophy, and this even where the contracted white kidney 
shows great diminution in the area of the cortex, and where, after strip- 
ping the capsule, an exceedingly granular surface is left. This is the 
more constant condition ; exceptionally, however, small white kidneys 
are seen where, after stripping the capsule, a comparatively or even per- 
fectly smooth surface is left ; this, again, is very exceptional, and it is 
probable that the origin and natural history of these different forms of 
white kidney are different. Although high tension is seen with all its 
accompaniments — cardiac and arterial — ^both in cases of granular kidney 
and in those of contracted white kidney, cerebral hemorrhage is far 
more common in the former and uraemia in the latter. It is true that 
occasionally uraemia is seen in cases of the true granular kidney and 
cerebral hemorrhage in cases of the contracted white kidney, but, 
speaking broadly, the former statement is the more correct. Further, 
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the contracted white kidney is much more often seen in young patients 
and the true granular kidney in the middle-aged or elderly. It is a 
well-known fact that ursemia^ especially acute uraemia, is more often seen 
in young patients suffering with renal disease than in those of napre 
mature years. 

Although uraemia may occur, and does occur, in all forms of renal 
disease, yet the more severe manifestations of this condition (especially 
those described as acute and fulminating uraemia) are, in my opinion, 
more especially associated with the contracted white kidney. This is 
certainly true if the uraemia of chronic renal disease only is under con- 
sideration; but, of course, acute renal diseases of various kinds are 
necessarily common causes of acute fulminating uraemia. 

If the mechanical theory of uraemia be rejected there remain only 
the toxic theories, and, speaking broadly, the toxic theories may be 
divided as follows : (1) That the toxic body is the product of the normal 
metabolism of the body, and is not excreted, owing to the deficient 
activity of the renal structures ; or (2) that the toxic body is one that is 
formed in the tissues, owing to an altered and deranged metabolism ; or 
(3) that the toxic body or bodies are dependent on the activity of 
micro-organisms or even of abnormal digestive processes. In the case 
of the second and third of these theories, retention of these bodies in 
the blood-stream may also clearly play a part, since the toxic bodies 
formed either in the tissues or introduced might, under conditions of 
normal activity of the kidneys, be freely eliminated ; but owing to the 
impaired efficiency of these organs as filters, it might be that they are 
retained, and thus the body is poisoned. The main arguments in sup- 
port of the third theory are the proneness of the tissues of patients 
suffering from renal disease to suffer from secondary inflammatory 
complications, and also the well-known fact that even when uraemia 
itself is present secondary inflammations, such as pericarditis, pneu- 
monia, pleurisy, etc., are not uncommon. Further, the occurrence of 
an inflammatory complication in such patients may determine an attack 
of uraemia. These are the facts in support of the view that the toxic 
condition may supervene as a result of the invasion of the tissues of 
the patients by microbes. This view, however, is very unsatisfactory, 
as although there are many forms of uraemia, yet they are all of them 
very characteristic and quite unlike the toxaemias we are familiar with 
as a result of microbic infection. It is possible that the alimentary 
canal may play an important part in the production of uraemia, as it is 
unquestionable thait severe uraemic manifestations have sometimes been 
observed as a result of indiscretions in diet, and more especially, per- 
haps, as a result of a patient eating food that was not perfectly fresh ; 
here the damaged excretory organs are unable to deal with sufficient 
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rapidity with the toxic bodies introduced. Further, the fact that in 
some cases of granular kidney albumosuria is present may be used as 
an argument that in renal disease there is some derangement of the 
digestive and absorptive processes. Without accepting the view that 
uraemia is dependent on auto-intoxication of intestinal origin, there can 
be little doubt that patients with renal disease may run great risks from 
the taking of decomposed or partially decomposed foods. 

The simplest explanation of uraemia undoubtedly is one which would 
record the phenomena as dependent on the retention of one or all of 
the normal urinary constituents, and although authorities would be 
unable to agree upon which of the urinary constituents is the prime 
toxic agent, yet there has always been a general consensus of opinion 
toward this view. The difficulties in the way of accepting this theory 
lie, in the first place, in the fact that no substance has been isolated 
from the urine which is capable of causing all the phenomena charac- 
teristic of uraemia, and, secondly and more important, that in the human 
subject complete suppression of urine does not produce the clinical 
picture characteristic of acute uraemia. This is a fact which seems of 
importance in the pathology of uraemia, and one, perhaps, that has not 
attracted all the attention it deserves. If with complete suppression of 
the urinary functions the symptoms produced are quite distinctive and 
different from those of acute or chronic uraemia, it seems difficult to 
believe that acute uraemia can be dependent on the simple retention of 
normal urinary constituents. It has long been known that in the 
cases of obstruction of the ureter of the only available kidney the 
symptoms are quite distinct, and consist mainly in weakness, contraction 
of the pupil, and fall of temperature. In addition to these, the constant 
symptoms, slight vomiting, and occasional twitching of the voluntary 
muscles, and even slight oedema, may be seen. These symptoms may 
persist for a week or ten days, the patient remaining conscious, and fits, 
delirium, coma, dyspnoea, in fact all the more characteristic features of 
uraemia, are conspicuous by their absence. 

The clinical picture of calculous suppression is so characteristic as to 
merit a distinct term, such as that of latent uraemia. Formerly it was 
thought that although these symptoms were seen in cases of calculous and 
other obstructions of the ureter, yet when the suppression was caused by 
a lesion involving the kidney structure itself, acute uraemia was produced, 
and not what has been described above as latent uraemia ; in other words, 
that latent uraemia was characteristic of obstructed ureters where the 
circulation through the kidney was still more or less efficiently carried on ; 
but that when the morbid process destroyed the kidney structure itself, 
as, for instance, in acute nephritis, or, more rarely, where the only kidney 
present has been removed, or where fatal reflex suppression has occurred 
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without mechanical obstruction to the ureters, acute or some variety of 
true ursemia supervened. These facts have led some observers to think 
that the symptoms were different according as to whether the kidneys 
remained with their circulation more or less intact, but their secretory 
powers annulled, or whether the lesion was such that not only were the 
excretory powers annidled, but that circulation also was arrested. These 
facts gave some color to the view that the kidney might possess an 
internal secretion, and that the arrest of this internal secretion was the 
cause of ureemia, or, at any rate, of some varieties of uraemia. This 
view gained so much support, especially in France, that for some time 
ursemia was treated by the injection of kidney extracts — a mode of 
procedure which has not been followed by any material benefit. Some 
observers have also thought that the blood obtained from the renal 
vein of animals — e. g.y the goat— contained substances capable of exer- 
cising a beneficial influence in uraemia. 

In the laboratory the removal of the kidneys in animals, or the arrest 
of their function by ligature of both ureters, produces a series of symp- 
toms not only indistinguishable from one another in the two cases, but 
closely resembling also those seen in the human subject as a result of 
calculi or other conditions causing complete suppression. 

Experimentally, it is impossible to distinguish between the effects 
produced by simultaneous double ligature of the ureters and those seen 
after double extirpation performed in two stages, or double ligature of 
the renal arteries. Further, more conclusive evidence still has been 
afforded by the fact that complete necrosis of the cortex of both kidneys 
dependent on thrombosis of the renal arterioles produced in the human 
subject * not acute uraemia but the same set of symptoms as those seen 
in cases of complete calculous suppression. In this patient the cortex 
of both kidneys was entirely necrotic, and life was maintained for a 
week without the excretion of any urine. During life the case was 
indistinguishable from one of complete calculous obstruction. 

We arrive at the conclusion, then, that both in animals and in man 
a complete and sudden cessation of the functions of more or less healthy 
kidneys, when produced by such a cause as double calculous obstruction 
or by such a condition as that just mentioned leading to necrosis of the 
entire cortex, produces a set of symptoms not only resembling each other 
but also resembling those seen in animals after removal of the kidneys. 
In all these cases the symptoms are those described as belonging to latent 
uraemia. Inasmuch as in all these conditions the normal constituents 
of the urine are retained in. the blood and tissues, it is difficult to think 
that uraemia, acute or chronic, and especially the dyspnoea, the coma, 

* Journal of Pathology and Bacteriology, vol. v., No. 2, p. 195. 



296 DISEASES OF THE KIDNEYS. 

and the convulsions, can be due to the retention of any normal constit- 
uents in the urine. 

If uraemia is not dependent on the retention of the normal constit- 
uents of the urine the question arises as to whether in the conditions in 
which uraemia arises there may not be the production and possibly the 
retention of some abnormal substance. The source of such a toxic body 
might be sought for in the metabolism of the tissues, since many forms 
of renal disease, more especially chronic renal disease, are characterized 
by great wasting. In certain renal diseases, such as granular kidney, 
wasting may not only be as prominent a symptom as it is in malignant 
disease, but may also be the symptom for which the patient first seeks 
medical advice. In many forms of renal disease, where great wasting 
is present, it is overlooked or mistaken, owing to the anasarca, and is 
only evident with the subsidence or relief of this. Doubtless the 
emaciation in renal disease is partly dependent on the imperfect diges- 
tion, the nausea, the vomiting, and the diarrhoea, which are prominent 
features in many forms of kidney disease ; still, it may be present to an 
extreme extent in cases of contracted kidney without the symptoms of 
digestive insufficiency being very marked. 

Further, it has been shown experimentally* that removal of large 
quantities of kidney tissue, such as the half of one kidney and the whole 
of the other, is followed by great emaciation and by the excretion of large 
quantities of urine containing increased amounts of urea. Animals with 
a fraction of one kidney approximating a quarter of the original total 
kidney weight excrete an abundant dilute urine, containing large quanti- 
ties of urea, considerably in excess of the normal output, and they may 
excrete during periods of starvation quantities of urea as great as those 
previously excreted on a full diet. The source of this increased secretion 
of urea can only be in the disintegration of the tissues, and, perhaps, 
more especially of the muscular tissues. The condition produced ex- 
perimentally is characterized by great weakness as well as by great 
wasting. Inasmuch as the quantities of urine and urea excreted 
are greater than those seen in health, these phenomena cannot be de- 
pendent on poisoning by the retention of any normal constituent of 
the urine, and a series of observations have shown that the tissue wasting 
and the excretion of urea are definitely correlated with the amount of 
kidney substance which is left after the mutilation. 

Further, if both kidneys are removed experimentally in animals the 
amount of urea and other nitrogenous extractives present in the blood 
and tissues is greater than can be accounted for by simple retention. This 

^ The Effects Following Partial Nephrectomy. Journal of Physiology, 1899, vol. 
xxiii., No. 6, p. 415. 
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can be arrived at by considerations such as the following : If a known 
amount of urea is excreted on a known diet, and then both kidneys are 
removed and during the few days of life no food is eaten, it is evident 
that if no increased production of urea occurs in the tissues the amount 
of urea retained in the body ought to be less than the sum of the amounts 
that would have been excreted on the previous diet. As a matter of fact, 
the quantities of urea that can be foimd in the blood and tissues after 
double nephrectomy on the third day are greater than the theoretical 
amounts that should have been retained. Hence, it is evident that an 
increased production of these bodies nciust have occurred, and even in 
so short a period as three days after double nephrectomy the waste and 
weakness are quite obvious. 

It would seem, therefore, that great diminution in the amount of 
available renal tissue is followed by a disintegration of the tissues with 
an overproduction of urea and other nitrogenous bodies. And this 
would seem to point to the conclusion that the renal tissue has some 
other function than that of simply excreting the materials which are 
brought to it by the blood. If this view is correct, it allows of the 
possibility of uraemia being dependent not so much on the retention of 
normal urinary constituents as on the abnormal production of other 
bodies of an unknown character, the source of these being the tissue 
disintegration. 

The experimental facts alluded to above, as showing that the diminu- 
tion in the amount of available kidney substance . is followed by tissue 
disintegration and the excretion of large amounts of urinary water and 
urea, are fully discussed in a paper of mine in the Journal of Phyfd- 
ology, 1899. 

Clinically, many cases of acute ursemia are seen where, even during 
the period when ureemic symptoms are prominent, the patients pass con- 
siderable quantities of urine and urea. Acute uraemia is by no means 
necessarily accompanied by complete suppression, even when the ursemia 
is very acute and severe. This is more especially true of the acute 
ursemia that is seen in chronic contracted kidneys. In acute nephritis, 
and in chronic Bright's disease associated with much dropsy, suppression 
more or less severe is often seen. 

Many of these facts would seem at first sight to point to the conclu- 
sion that the kidneys possess an internal secretion, and that the cessa- 
tion of this internal secretion is followed by the disintegration of the 
tissues and the possible formation of toxic bodies. The great difficulty 
in the way of accepting this view of ursemia lies in the fact that neither 
in the human subject nor experimentally does acute ursemia follow on 
the removal of all kidney tissue. As mentioned above, imder these 
circumstances latent ursemia — ^not acute ursemia — is seen ; so that at the 
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present it seems that one cannot go further than to saj that acute 
uraemia is more especially seen as a terminal phenomenon in cases of 
chronic renal disease, such as the contracted white kidney, and that no 
explanation of uraemia would be satis&ctory which does not take into 
consideration the great tiiNSue disintegration, which can be recognized 
both experimentally and clinically to follow diminution in the available 
kidney tissue. 

Although acute uraemia is so frequently seen in those cases of chronic 
renal disease without the existence of any high degree of suppression, 
yet, of course, acute uraemia is often seen in cases of acute renal disease 
where suppression, often complete, is present But there the problem 
is more complicated. At present one would sum up the position by 
saying that complete suppression occurring with calculous obstruction, or 
with complete and sudden arrest of the circulation of the kidneys, more 
or less healthy up to the time of the vascular occlusion, in both cases is 
characterized by the supervention of the characteristic symptoms of 
latent uraemia. Secondly, that acute uraemia, with coma, delirium, con- 
vulsions, dyspncea, and all the classical features, is not seen under these 
circumstances, but is seen as a terminal phenomenon in cases of chronic 
renal disease, and more especially is this so with the contracted white 
kidney ; and that under these circumstances there may be comparatively 
little suppression, the patient passing quantities of urine and urea 
which are quite considerable when the scanty diet and the severe vom- 
iting are taken into consideration. Although the latent uraemia of the 
first group of cases may be dependent on the retention of the normal 
constituents of the urine, it Ls probable that the uraemia of the second 
group of cases is of more complex origin, and that here, at any rate, 
the tissue disintegration with the overproduction of nitrogenous sub- 
stance, which can be proved to take place experimentally, is a factor in 
its production. 

Undoubtedly this view of uraemia will not be satisfactorily established 
until the toxic bodies or body have been isolated, and this at present 
has not been done. Further, in cases of chronic renal disease with 
dropsy, where there is a certain amount of suppression, and in cases of 
uraemia with acute nephritis, where there may be complete suppression, 
the problem is stilt more complicated. It must always be remembered 
that the same substance in different doses may produce different symp- 
toms ; but for the many reasons mentioned above it is probable that all 
varieties of uraemia, at any rate, cannot be regarded as dependent upon 
simple retention of a single normal urinary constituent. 



PHYSIOLOGY. 

By albert p. BRUBAKER, M.D. 

Physiological investigation has continued unabated during the past 
year. The results of these investigations have been recorded for the 
most part in physiological journals, and relate to all departments of 
the subject. The number of titles approximates 500, the number of 
pages 10,000. In the limited space devoted to physiological progress 
in this review, it is not possible to select more than a few papers the 
conclusions of which appear to have a direct reference to the problems 
of clinical medicine. How far these conclusions will stand the test 
of future criticisms it is impossible at present to state. Physiological 
mechanisms are extremely complex, the means employed for investiga- 
tion liable to interfere with their normal activity, and the results which 
are obtained liable to misinterpretation. Hence, some degree of uncer- 
tainty attaches itself to the results of many published researches, which 
renders it difficult to make positive statements as to their validity. 

METABOLISM. 

On the Structure of Cell Protoplasm. One of the most important 
subjects in histology, and one capable of exercising considei'able influence 
on physiology and pathology, is the question of the composition of cell 
protoplasm and how much of the structure usually observed in it is arti- 
ficial and due to post-mortem changes and the action of the reagents 
employed in preparing it for examination. In a paper showing exten- 
sive study. Hardy* details some of the more interesting facts as to the 
nature of the changes taking place under the action of fixatives by com- 
paring fixation of known homogeneous substances with that of cells. So 
far the workers in this field, opened up by the researches of Flemming, 
are few and scattered, making Hardy's results, even when only confirm- 
atory, interesting. His investigations led to the following : 

The very essence of the process of fixation is the separation of solid 
from liquid, and the formation thereby of a structure which may have 
had no counterpart whatever before the fixation occurred. A study of 
the action of reagents upon the colloidal matter shows that when an 

* Journal of Physiology, 1899, vol. xxiv. p. 158. 
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insoluble modification is formed there is a separation of solid particles, 
which are large, molecular aggregates, and that these become linked 
together, to form a comparatively coarse, solid framework, having the 
form of an open net, which holds fluid in its meshes. 

In cases where the reagent is partially miscible with the colloidal 
mixture this framework is modified in degree, but remains the same in 
kind. If, for instance, gelatin of medium concentration be fixed by 
alcohol or corrosive sublimate it takes the form of a continuous solid, 
hollowed out by vesicles of about 7/£ in diameter, which, as a rule, 
become deformed to polyhedra by mutual pressure, but if it is fixed by 
formalin an open net is produced. 

The study of fixing reagents upon a pre-existent net of insoluble 
colloid demonstrated that this net was not markedly altered. The 
meshes were distinctly smaller, but the figure was otherwise unchanged. 

As in homogeneous colloidal material, structure is brought out by 
fixatives due to coagulation, so also the structure of dead matter which 
was once living may be referred to the coagulation phenomena of death 
and to post-mortem change ; and it is to be inferred that the structure 
seen in cells after fixation is due to an unknown extent to the action of 
the fixing agents. 

If a considerable proportion of insoluble matter is separated by the 
process of dissolution a continuous framework is formed ; if only a small 
quantity is separated a granular deposit will result. Corrosive sublimate 
is especially a fixative that brings about coarse changes toward the for- 
mation of structure. 

The appearance of structure in a cell may also be due to the presence 
of or to post-mortem changes in secretion masses. The cells of glands, 
for instance, hold (1) cell substance, (2) secretion masses in " secretion 
vacuoles," and " it is very possible that the cell protoplasm between the 
secretion vacuoles is pressed out into thin masses, and that they become the 
same as, or equivalent to, the threads in cells of other kinds" (Flemming). 

Langley was able to demonstrate this to be true in the cells of mucous 
salivary glands, and Hardy's study on the alveolar cells of the orbital 
glands of young mammals appears to prove that the typical net of the 
mucous secretory cell is the optical or actual section of the honeycombed 
cell protoplasm, distended by the swelling of the secretory granules, and 
that it is not a net within (as has been asserted as possible), but a net 
composed of the whole of the cell protoplasm. 

The interpretation of structure, therefore, as seen in fixed and fresh 
cell substance, may be reduced to three propositions : 

1. That a regular geometrical figure may be conferred on the cell 
protoplasm by the presence in it of secretion masses, and especially by 
post-mortem swelling of secretion masses. 
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2. That, so far as can be judged by control experiments with colloid 
masses of known character, the radical changes in the physical characters 
of the cell substance produced by fixation are of such a nature as neces- 
sarily to produce a structure. 

3, That the process of dying without fixation, since it appears to 
consist in all cases of a coagulation of some part of the cell substance, 
must also produce structure not present in full life. 

From many observations on certain gland cells and cells of red mar- 
row, of frog's lymph, and of the intestine of the wood-louse, the con- 
clusion is reached that cell protoplasm reacts to corrosive sublimate and 
osmic vapor in the same way as does a soluble colloid to a reagent which 
converts it into an insoluble colloid ; and that therefore there is no evi- 
dence that the structure discoverable in the cell substance of these cells, 
after fixation, has any counterpart in the cell when living, and a large 
part of it is an artifact. 

The Metabolism of the Nucleins. Instead of looking at the influ- 
ence of nucleins on the excretion of uric acid alone, Milroy and Mal- 
colm* made a study of their general metabolism in health and in disease, 
especially leucocythaemia. They came to the following conclusions : 

The digestion products of nuclein-holding tissues, nuclein and nucleic 
acid, cause, on being absorbed, a temporary leucocytosis, which is accom- 
panied by a rise in the PgO^ excretion above that derivable from the 
absorbed phosphorus. These alterations are especially well marked after 
giving nucleic acid. The alloxuric bodies are excreted in excess after 
nucleic acid has been given, and in all probability also after large doses 
of nuclear-holding tissues or nucleins, although in their experiments, 
owing to the small amount of thymus taken, there was no distinct 
increase. The uric acid excretion after administration of nucleic acid 
was only slightly, if at all, increased ; but the amount of nucleic acid 
administered was small, on account of disagreeable symptoms manifested 
after large doses. 

In contradistinction to nuclein and nucleic acid, metaphosphoric acid 
caused no leucocytosis, no increase in the excretion of PjO^ or alloxuric 
bodies. In the case, then, of nuclein and nucleic acid the increase in 
the leucocytosis is in all probability the primary factor leading to the 
increase in the PjO^ excretion — that is to say, subsequently to or accom- 
panying the hyperleucocytosis there is a leucolysis. The average amount 
of PjO^ excreted in the urine, in the one case of leucocythaemia examined, 
was 0.915 gramme, while under normal conditions (in a normal man) 
the average excretion was 4.038 grammes. Now, when one remembers 
that the average number of leucocytes in the normal case was 8000, in 

* Journal of Physiology, 1898, voL xxiii. 
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the leucocythaemic case .330,000, if the amount of P^Og is any gauge of 
the nuclear breaking down, one is compelled to admit that in the latter 
case the leucolysis is diminished. Beside this diminution in PjO^ there 
was an increase in the alloxuric nitrogen in the leucocythaemic case, both 
the bases and uric acid apparently participating in this increase. All 
this would seem to indicate that in leucocythaemia the developmental 
history of leucocytes is different from that under normal conditions. 

The different signification of different forms of pathological leucocy- 
tosis was brought out by a case of plumbism. In this the conditions are 
comparable to those existing normally, the leucocytes being merely 
altered in number and not with regard to the relative proportions of 
the different varieties ; and, as was to be expected, there was no variance 
in amounts of PjO^, or in the ratio between PgO^ and nitrogen, or in 
the amount of alloxuric excretion from a normal leucocytosis. 

On the Relation of Uric Acid Excretion to Diet. Seeking the 
causal relationship of the excretion of uric acid to diet, Hopkins and 
Hope* carried out a series of experiments on seven adult males which 
confirm the statement of Mares, ten years ago, and other observers 
since then, that during the period of increased nitrogen excretion which 
follows a meal the increase of uric acid has a briefer duration than the 
increase of urea, and occurs characteristically in the earlier hours of the 
hyperexcretory period. The tests were made after a meal fully isolated, 
so as to avoid any interference from the remains of the nitrogenous tide 
due to previous food ingestion. The test-meal was taken at 1 p.m., after 
complete abstinence from 7 p.m. the preceding day. 

In these experiments the uric acid maximum was generally found at 
the third or fourth hour after the meal, that of the urea showing little 
regularity of incidence, though generally occurring later. This fact is 
difficult to reconcile with the view that the uric acid takes origin from 
the nucleins of the diet, upon which the earlier stages of digestion have 
only a minimal influence. 

On account of the postprandial leucocytosis and uric acid increase 
frequently occurring together, the hypothesis has been forwarded that 
the uric acid takes its origin from the leucocytes ; but this has been 
disproved in the past by the test-meals of egg-white, which bring about 
a leucocytosis, but no uric acid increase. Hopkins and Hope used for 
a test-meal, to disprove the same, a gruel made of arrow-root, butter, and 
sugar. 

The chief evidence for the view that nucleins play a predominant r6le 
as uric acid precursors, is based upon the result of thymus feeding, 
though it has been noted that when pure nucleins have been adminis- 

^ Journal of Physiology, 1898, vol. xxiii. 
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tered the results have been by no means convincing. To see if thymus 
gland with the nucleins eliminated would have the same effect, Hopkins 
and Hope submitted the glands to artificial gastric digestion and admin- 
istered the filtered extracts as test-meals. They claim that these did 
produce an abundant and rapid increase of uric acid. 

They acknowledge such an experiment to be by no means conclusive, 
since there is a question whether or not nuclein is taken up in this arti- 
ficial digestion. But the weight of authority seems to be on their side — 
namely, that such digestion has no effect on the nucleins, and chemical 
tests of the filtered extracts employed revealed no nuclein. They there- 
fore suggest that of the total quantity of uric acid normally excreted, 
that portion which bears a more immediate relation to food does not 
arise from nucleins, but from some more soluble constituent of the 
diet, acting either as a direct precursor or as a factor in a synthetic 
process. 

Some Remarks on the Excretion of Uric Acid and its Relation to 
Solubility. Haig,^ who has been insisting for some time that the excretion 
of uric acid is almost entirely a question of solubility, maintains, in con- 
tradiction of the older observers who found that the administration of 
uric acid by the mouth led merely to an increase of urea in the urine, 
that if alkalies or salicylates are given at the same time, to ensure that the 
urates remain in solution in the blood, the uric acid given is eliminated 
as uric acid, and that the rise in the excretion of urea is merely due to a 
decrease in the alkalinity of the blood, which stimulates metabolism. In 
relation to tea and coffee diminishing the excretion of uric acid, as stated 
by Bain and Edgecomb, he insists that they omitted the conditions which 
proved to him the contrary — namely, the simultaneous ingestion of alka- 
lies or salicylates, in order to keep the uric acid in solution. He criti- 
cises their work generally, on account of the length of time over which 
the different experiments extended. A week, he contends, is too short 
a period to obtain a result of any value, on account of the constantly 
occurring fluctuations in excretion. 

The Physiological Action of Certain Ittineral Waters and Baths 
on the Blood and on the Excretion of Urea and Uric Acid. In a 
series of experiments on themselves. Bain and Edgecomb ^ studied the 
physiological action of certain mineral waters on the blood and on the 
excretion of urea and uric acid. The waters employed were those of 
Harrowgate, which fall into two general classes — ^saline sulphur (" old 
sulphur water,^^ " mild Montpellier,'' and " magnesia ") and saline iron 
(" Kissingen " and " chloride of iron "). 

* Journal of Physiology, 1899, vol. xxiv., No. 2. 
' Ibid., vol. xxiii., No. 6. 
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Old •ulphur wBt^tr csns^l a £all of " worth ^ in the red oorposcles 
wliK'fa th#^' through t waji to be attrfljated to the effect of the solphor 
rxyrnfX/uiKl in the wat^^. On area and uric add the result was a gradoal 
diminution in the amount of the latter eliminated and a slight increase 
in the former. 

Mild MontfKfllier sulphur water acted on the blood like the previous 
water^ but to a slightly le;^ extent. A diminished elimination of uric 
arjd orx;firre<], with prar.'tii^ally no change in the urea. 

Magnc'Hia watr;r effected merely a dilution of the blood, no change 
taking placi; in the worth of the ct)rpuscley though the luemoglobin and 
volume of the c?oq>iwcle both fell in equal proportion. Uric acid was 
very jtlightly diminished, and the urea remained unchanged. 

In a control experiment with plain water, to ascertain the effect of the 
a^;tual fluid ingCHterl, the uric acid was found to be slightly diminished 
— to alx>ut the same extent as occurred with the magnesia water. 

KisHingen water showed no effect on the blood, the value of the 
c;r>r|>t]s<;le remaining stationary. A slight diminution of uric acid 
oijrjurred, al>out equal to that resulting from magnesia or plain water. 
The urea was raisc^d. 

Chloride of iron water caused a rise in the worth of the corpuscle. 
Uric acid was markcMlly diminished ; urea markedly increased. 

As a cM^ntrast to the mineral waters, the effect of tea and coffee was 
tried. The uric acid alone was tested. It was found that both bever- 
ag(!H in excosH diminished its amount, and on complete cessation there 
was an immediate rise in the amount of uric acid eliminated. 

The summary of the results on uric acid is, in a word, that all the 
waters, plain water include<l, caused a diminution in amount, though to 
varying degrecis, and, as has been affirmed by other observers, the amount 
de<Teas(?<l as the quantity of urine increased. 

As t^) the relationship between leucocytes and uric acid, there was 
found an inverse variation between the daily number of the former and 
th(} daily excretion of the latter. 

The Inflaence of Saline SolutionB upon the Volume of Animal 
Cells. Th(5 fa<5t that red blood-corpuscles in saline solutions, which 
))OHH(?rts a concentration greater or less than their native blood plasma, 
undergo (!lmng(»s in volume, has led Hamburger* to carry out a series of 
experiments under similar conditions with other animal cells, especially 
white blocKl-corpusoles and the spermatozoa of frogs. The results of 
these experiments he regards as of great value for the modern theory 
of osmotic pressure. This theory, taken in connection with the theory 
of electrolytic dissociation, in his judgment will clear up many obscure 

» Archiv fur Physiologie, 1898, Heft 4. 
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points in physiology and pathology, especially in connection with the 
process of absorption. In the course of these experiments he has observed 
that not only the red but also the white corpuscles and spermatozoa shrivel 
in hyperisotonic and swell in hypisotonic solution ; but as the amount of 
the shrivelling and swelling are less than they would be if the cells 
consisted of a homogeneous mass, he concludes that these cells must 
consist of two constituents — ^a protoplasmic framework and an intra- 
cellular fluid — the latter of which alone causes the phenomena of swell- 
ing and shrinking. The protoplasmic framework possesses no power of 
attracting water. ; . ', 

The percentage relation of the protoplasmic framework and the con- 
tained fluid was obtained from the quantitative estimation of the changes 
in volume under the influence of sodium chloride solutions of different 
concentrations — e.g., if the volume of the whole cell is taken at 100, 

then the volume of the framework is — 

Per cent, of the 
entire cell volume. 

In the leucocytes of the horse 53.0 to 56.7 

" erythrocytes of the horse 



rabbit 
" " hen 

'' " frog 

spermatozoa (immature) 
** (mature) 



53.3 to 56 
48.7 to 51 

52.4 to 57.7 
72.0 to 76.4 
73.2 to 79.4 
71.6 to 72.8 



The Physiological Effects of Alkalies and Acids in Extreme Dila- 
tion. Jacques LoeV shows by experiments on ciliateil infusoria and 
other lower organisms that alkalies (y^Vir ^ 7^17 normal NaHO solution, 
or j-^-Q per cent, to ^-ffTHT P^^ cent.) decidedly hasten the process of 
oxidation in animal tissues, and thus act as stimulants to their activity, 
while diluted acids have the opposite effect. He thinks the addition of 
small quantities of alkali would increase the beneficial effect of saline 
transfusions, and asks whether it would not be advisable to give alkalies 
in fevers to counteract the decrease in alkalinity of the blood. 

The Development of Fat in the Animal Organism nnder the Influ- 
ence of Phosphorus. It is well known that animals which have been 
poisoned by phosphonis present an apparent fatty degeneration of the 
liver, kidneys, heart, etc., these organs containing an amount of fat far 
in excess of that normally present. The origin of this fat and the 
mechanism of its production have for a long time been subjects of 
patient investigation. The discussion of the facts observed in phos- 
phorus poisoning has revolved around two points : (1) As to whether phos- 
phorus causes a new development of fat, and, (2) if so, what is the sub- 
stance from which it is develope<l. Up to the year 18S3 it was generally 

» Pfluger's Archiv f. d. ges. PhyHiologie, 1898, Heft 9. 
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believed that the fat in the various organs originated in a transformation 
of either tlie proteids or glycogen. In that year Lebedeff propounded 
his view, bjised on many experiments, that the increase in the percentage 
of fat in these organs was due merely to a transferrence of fat from 
regions of the body in which it had previously been stored, although 
his experiments did not preclude the possibility of fat formation. 

With a view of elucidating these problems, J. Athanasiu* conducted 
a series of experiments on frogs, the object of which was to determine 
not only the increase of fat in individual organs, but the total amount 
of fat in the body as a whole under the influence of phosphorus, and to 
compare the results thus obtained with the results of analyses of the 
bodies of normal frogs of the same weight and kept under the same 
conditions. The animals were given a poisonous dose, from which they 
dieil or were killed in from one to six days. The body was then exam- 
ined by improved methods, not only for total fat, but for nitrogen and 
glycogen. As the result of many experiments, Athanasiu concludes 
that phosphorus docs not give rise to increased fat formation, but merely 
causes a migration to the liver, kidney, etc., of fat previously stored in 
the body, inasmuch as there was no increase in the total fat above that 
found in the control animals. These experiments substantiate Lebedeff's 
view as to fat migration, but in addition eliminate the idea of fat forma- 
tion. These analyses also showed that there is in phosphorus-poisoning 
a diminution in the total amount of glycogen, and especially in that of 
the liver, from which it almost entirely disappears. 

DIGESTION— ABSORPTION. 

The Physiological Oonsequences of Oastro-enterostomy. The 

formation of a fistulous communication between the intestine and the 
stomach in pyloric obstruction, as in the ordinary operation of gastro- 
enterostomy, should not theoretically be followed by serious disturbances 
of digestion. The phenomena observed in human beings in whom this 
operation has been performed have been extremely contradictory, owing 
possibly to the character of the pyloric disease. For this reason Sieg- 
fried Rosenberg ^ performed the operation on three dogs, with a view of 
determining the influence of the communication on the digestion and 
absorption. He found that the operation was follo\ved by disturbances 
of the entire digestive process, which partly related to the elaboration 
of food and partly to vomiting. With regard to the first point, he 
found a deficit in the digestion a*s well as the absorption of nitrogenous, 

^ Pfliiger's Archiv, Band 74, S. 511. 
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fatty, and carbohydrate food, which he attributes to the changed rela- 
tions of the digestive fluids to one another. With regard to the second 
point, the inclination to frequent vomiting, he excludes the causes usually 
assigned — namely, a reflux of bile and intestinal juice into the stomach, 
and attributes it to an antiperistaltic movement of the intestine, by 
which the intestinal contents are brought into the stomach and act as 
an irritant. The investigations of Griitzner with the Rontgen rays have 
shown that when mercury is introduced into the intestine it undergoes 
two movements — a forward and a backward movement — in consequence 
of what is termed an anastaltic and a catastaltic contraction wave. It 
is this latter movement which becomes exaggerated in gastro-enterostomy 
which gives rise to the vomiting. 

The Digestion of Milk. The duration of the time during which 
milk remains in the stomach and the conditions which favor its passage 
into the intestine must be a matter of interest to the practising physician. 
Reichmann . states, from examinations of the stomach contents with a 
sound, that raw milk leaves the stomach later than boiled milk. Eiuhorn 
finds in children that milk diluted with barley water remained in the 
stomach for one hour and fifty minutes. 

Raudnitz* tries to solve the question experimentally. From a number 
of experiments made on cats he arrives at the following conclusions : 
Diluted milk leaves the stomach more rapidly than natural milk. Of 
two samples of milk having the same percentage of fat, the sample 
which contains the least amount of nitrogenous matter leaves the 
stomach the sooner. The absorption of milk from the small intestine 
does not take place in the same ratio as it escapes from the stomach. 
The evacuation of milk from the stomach is not hastened by the addi- 
tion of sodium chloride. 

Dia.8tatic Action of Pancreatic Juice. Chittenden, Langley, Eves 
and others have given us much valuable information on the diastatic 
action of saliva as modified by various conditions, and in the absence of 
similar experimental work on the pancreatic juice, w^e have for the most 
part been forced to formulate our knowledge of the action of amylopsin 
from the experimental work done with ptyalin and other diastatic fer- 
ments. Though the inferences drawn by this comparison were probably 
justified, in order to remove from them the stigma of inference and 
place them under the domain of fact, Rachf ord ^ experimented on pan- 
creatic juice itself. He found that a small quantity of free hydrochloric 
acid had little or' no retarding influence on its diastatic action, though 
larger quantities very materially delayed it. 

^ Englemann, Archiv f. Physiologic, 1899, Heft 1. 
' American Journal of Physiology, 1899, vol. ii. 
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Acid proteids in small quantities slightly increase its diastatic action, 
and therefore neutral proteids acting in the presence of free hydrochloric 
acid will neutralize the retarding action of the latter, and by the forma- 
tion of acid albumin can even assist the diastatic action. 

Bile slightly expedites the diastatic action, and not only neutralizes 
the retarding influence of the free hydrochloric acid, but in the presence 
of the latter hastens still more the process. 

Sodium carbonate has a very destructive influence on the diastatic 
action, but bile diminishes this influence considerably. He finally adds 
that bile itself has some diastatic power. 

Abirorption of .Fats after Ligature of the Biliary and Pancreatic 
Ducts. Cunningham,* in a series of experiments on dogs, found that 
after ligature of the biliary and pancreatic ducts absorption of fat, at 
least in small amounts, did occur. The experiments were carried out 
with unemulsified vegetable oils — namely, cotton-seed and olive oil. His 
conclusions are : Although the presence of the bile and pancreatic juice 
doubtless facilitates the absorption of the fat by the intestinal epithelial 
cells, their absence from the intestine does not prevent the cells from 
ultimately absorbing the fat, apparently by a process that is indistin- 
guishable from that occurring in the normal state. The rate of the 
absorption is much slower, and undoubtedly the quantity absorbed is 
very much less tlian in the normal state. At least some of the emulsi- 
fication under the abnormal experimental conditions was apparently due 
to the succus entericus. 

The Absorption and Excretion of Iron in the Intestinal Oanal. 
The question as to whether inorganic iron can be absorbed from the 
intestinal canal, contrary to the view of Bunge and his followers, who 
maintain that only iron organically combined with the nucleins of the 
food can be so absorbed, has again been experimentally studied by 
Swirski.^ After feeding guinea-pigs with liquor ferri sesquichlorati 
and the soluble saccharated oxide of iron, prepared by Schering, for 
some days, the animals were killed and the tissues of the alimentary 
canal and of the body generally were examined by microchemical 
methods and the results compared with results obtained by the same 
methods on the tissues of animals fed only on normal foods. As the 
outcome of many experiments, Swirski felt justified in stating that the 
ingested iron was absorbed by the epithelial cells of the villi and by 
the interepithelial spaces, and found its way into the bloodvessels of the 
stroma of the villi as well as into the interglandular tissue of the cfiecmn. 
After entering the blood-current, where it forms a constituent of the 
plasma, it is taken up by the phagocytes and carried direct to the liver. 

^ Journal of Physiology, 1898, vol. xxiii. 
'' Pfluger's Archiv, Band 74, S. 466. 
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Another portion of the absorbed iron is transferred from the stroma in 
loose combination to the central lymphatic vessel of the villus, from 
which it passes into the thoracic duct, and finally into the blood. There 
was no evidence, however, that iron-bearing leucocytes entered the 
lymphatic vessel. Swirski was able to demonstrate that there was a 
quantitative difference in the amount of iron absorbed in animals fed 
with iron and those fed on normal foods in favor of the former. With 
reference to the excretion of iron, he did not succeed in normal animals 
in demonstrating an emigration of iron-bearing leucocytes through the 
epithelium of the "intestinal canal, though numerous small round-cells 
were found in the lumen of the canal, which, however, gave Ho iron 
reaction. In the iron-fed animals there was undoubted evidence of the 
excretion of iron in the upper and lower portions of the large intestines, 
which was accomplished by iron-holding leucocytes of small size. 
Swirski believes with TeichmuUer, that there is also an excretion of 
iron on the surface of the mucous membrane of the respiratory tract. 

The Result of Division of the Splanchnic Nerve. In an interesting 
paper Vogt ^ calls attention to the functional disturbances which have 
been attributed to extirpation of the coeliac plexus or division of the 
splanchnic nerve, and especially of the want of agreement among them. 
For example, the following effects have been recorded by various 
observers : An accumulation of alkaline fluids in the intestine ; hyper- 
semia of the intestine ; diarrhoea in consequence of the watery transuda- 
tion, the latter occasionally mixed with blood and mucus ; glycosuria, 
acetonuria. According to Vogt, many, if not all, of these effects are to be 
attributed to complicating pathological conditions due to the operation. 
With a view of determining the physiological relations of the splanchnic 
through the observation of the results which follow its section, he 
divided the nerve in rabbits and cats in accordance with modern surgical 
procedure. Most of the animals died after a few days from peritonitis. 
Two rabbits survived the operation, and lived for weeks and months. 
Two cats, in one of which there was a unilateral and in the other a bilat- 
eral division of the nerve, recovered from the operation entirely. These 
animals recovered their appetite and began to eat in twenty-four hours. 
The quantity of food consumed after a few days was as usual ; there was 
no diminution of body-weight nor increase in the quantity of urine ex- 
creted daily ; the feces of the rabbits was soft, but never fluid. One cat 
had for several days diarrhoeal discharges. Though the urine of all the 
animals was examined regularly for sugar and acetone, the examinations 
gave negative results. If these experiments are to be relied upon it 
cannot be said that we know anything as to the physiology of this nerve. 

' Englemann, Archiv f. Physiolo^e, 1898, Heft 5. 
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BLOOD— CmOULATION— RESPIRATION. 

Researches npon the Amount of Haemoglobin and the Nmnber of 
Red and White Blood-corpuscles. In an essay given the first prize by 
the medical faculty of the University of Goettingen, Wilhelm Schwinge^ 
gives the rcjsults of his researches as to the amount of haemoglobin and 
the number of the red and white corpuscles under physiological condi- 
tions in the different decades of life. He sums up his investigations as 
follows : 

In the different decades of human life the amount of haemoglobin 
and the number of the red and white corpuscles are normally very vari- 
able. The first two values — i, e,, the amount of haemoglobin and the 
number of red corpuscles — which are greatest immediately after birth 
soon sink to a minimum, but increase again with the growth of the 
body. During the period of maturity these values show certain peri- 
odic oscillations, to finally decrease again toward the end of life. The 
number of leucocytes, however, decreases from the period of growth to 
that of maturity, but increases again later. There also, in this rcspcet, 
exist differences in the sexes. During puberty the numbers for the 
female are smaller than those for the male, but approach each other 
again at the climacteric period. While for the explanation of this sexual 
difference he has resource to the diflFerences in the rate of metabolism — 
he believes that the differences in the amount of haemoglobin and the 
number of red corpuscles in the different decades of life are to be regarded 
as due essentially to differences in concentration and not to real differ- 
ences in amounts. The differences in concentration are caused by dif- 
ferences in the exchange of fluids between blood and tissues. The 
large number of leucocyttis in youth is probably to be referred to an 
especially active formation of these elements. 

The Co-ordination of the Ventricles. The admirable synchronism 
of the contra(5tions of the two ventricles of the heart has led most 
observers at once to the opinion that the unison must be enforced by 
some masU^r mechanism, such as a group of ganglion colls. But two 
years ago Ported ^ demonstrated that the mammalian ventricles, when 
cut entirely aw*ay from the auricles (where the nervous mechanism 
seemed to lie), or whqn cut into pieces, continued to beat if fed with 
blood through the arteries supplying them. He concluded, therefore, 
that the co-ordination mechanism, whatever it might be, was present in 
all parts of the ventricle. He continues his experiments,^ and advances 
further by demonstrating that the apical halves of the ventricle (dog) 

» Archiv f. d. ges. Physiologie, 1898, Heft 7. 
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beat synchronously when perfused with blood through the coronary 
artery ; thus their synchronism is not dependent on nerve-cells. A very 
small bridge of muscular tissue suflSces to carry the excitation wave 
from one part of the ventricle to neighboring parts; it is therefore 
highly probable that their synchronism is maintained through muscular 
and not through nervous connections. If the right ventricle is sepa- 
rated entirely from the left, but the connections of both with the auricles 
are allowed to remain undisturbed, the synchronism of the ventricles 
will be lost ; hence, the synchronism of the ventricular contractions is 
not a function of the auricles, but is managed by the ventricles them- 
selves. 

InfiEurction in the Heart ; Anatomy and Physiology of the Coronary 
Arteries. To determine the part played by the coronary arteries from 
an anatomical, physiological, and pathological stand-point, Baumgarteu^ 
made a series of observations on cats and dogs after the production of 
infarcts in these arteries. He found that (1) contrary to general opinion, 
though in accord >vith the best authorities, the coronary arteries are ter- 
minal, at least in the sense that their anastomoses are so small as to 
rarely permit the formation of a collateral circulation ; (2) their physio- 
logical distribution, obtained by the methods of infarcts, corresponds in 
the main with the distribution outlined by anatomical methods ; (\\) the 
part of the heart-wall rendered anaemic by the interruption of its arterial 
blood-supply may remain contractile at least eleven hours after the liga- 
tion of the artery. 

The Physiological Poisons of the Heart. Dr. E. v. Cyon^ defines 
the physiological poisons of the heart as those substances which are 
normally produced in the living organism, the function of which is to 
influence the activity of the cardiac and vasomotor mechanism to main- 
tain and regulate their tonus, and gives as illustrations the active prin- 
ciple of the thyroid gland, of the hypophysis, and of the suprarenal 
bodies. In this communication he reports a large number of experi- 
ments which were made with the view of comparing the action of these 
poisons on the ner\'^ous mechanism of the heart and vascular apparatus, 
with the action of atropine, nicotine, muscarine, and chloral. In a former 
communication he had established the fact that iodothyrin, the active 
principle of the thyroid body, is a powerful stimulant to the vagus and 
depressor nerves of the heart ; he had demonstrated, for example, that 
in the rabbit an intravenous injection of 2 cm. of iodothyrin, containing 
1.8 mg. of iodine, again stimulated to renewed activity the vagi and 
depressors which had been previously paralyzed by the intravenous 

* American Journal of Physiology, 1899, vol. ii. 
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injection of sodium iodide or 1.054 gramme of iodine. In the present 
communication Cyon presents another series of experiments which shows 
conclusively that iodothyrin possesses the power also to re-establish 
almost instantly the inhibitory influence of the vagi on the heart after 
it has been removed by the intravenous injection of atropine. It would 
appear from these experiments that there is a distinctly physiological 
antagonism between these two poisons. A corresponding antagonism 
waa shown to exist between iodothyrin, nicotine, and muscarine. From 
the results of his earlier and later experiments, Cyon concludes that iodo- 
thyrin antagonizes and removes the paralyzing influences on the vagus 
and depressors of the heart which occur during strumous diseases and 
after thyroidectomy, even when their irritability has been completely 
abolished, and that it is also powerful enough to remove the effects of 
such absolute poisons of the vagus as atropine and nicotine. He thinks 
there is scarcely a doubt that iodothyrin is the most important of the 
physiological heart-poisons, the function of which is to maintain and 
regulate the nervous mechanism of the heart, and at the same time 
antagonize and remove the influence of poisons arising within or intro- 
duced from without, which tend to impair the irritability of this mech- 
anism. 

The Physiological Effects of Extracts of the Hypophysis Cerebri. 
Among the so-called physiological heart-poisons is included by Cyon the 
active principles of the hypophysis or pituitary body. Several years 
ago Cyon published ^ a brief report of some experiments made with the 
extract of this body in its entirety, which went to show that when injected 
intravenously it caused an increase in the strength of the heart-beat, 
with decrease in frequency and an increase in arterial pressure. Atten- 
tion was also called later to the fact that this extract antagonized the 
action of atropine on the vagus terminals in a manner not unlike iodo- 
thyrin. 

As is well known, the hypophysis consists of two lobes — ^\dz., an ante- 
rior, a glandular structure derived embryologically from the epithelium 
of the mouth, and a posterior, connected by a stalk with the infundib- 
ulum. The iK)sterior lobe contains nerve-cells, neuroglia tissue, and 
glandular-like epithelial cells, arranged in the form of tubes or closed 
vesicles, some of which contain colloidal matter (Berkley). With a view 
of isolating the physiological action of these two lobes, Howell ^ made 
extracts of the posterior lobe (sheep) more particularly, to which he gave 
the name infundibular body. When extracts of this body alone were 
injected into the vessels of a dog the effects produced were slowing of 

* Pfliiger's Archiv f. d. ges. Physiologie, Band 70. 
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the heart-beat with increase of the blood-pressure. If the injections 
were made after the division of the vagi, or after they were brought 
under the influence of atropine, there was a prolonged rise in blood- 
pressure, with a slower and stronger beat. These effects, however, were 
not of long duration, and the experimenter conjectures, therefore, that 
the active principle is neutralized or destroyed promptly in the body. 
An extract of the anterior lobe or hypophysis cerebri alone had, in 
Howell's hands, no action on either the circulation or respiration. 

From further investigation, E. v. Cyon^ comes to the conclusion that 
the hypophysis contains two active substances, one of which, called by 
him hypophysin, slows and strengthens the heart-beats, while the other 
increases the blood-pressure by stimulating the vasomotor system. Elec- 
trical and mechanical stimulation of the hypophysis produced the same 
effects. Cyon therefore concludes that this organ must be regarded as 
a protective organ of the brain, in virtue of its power of constricting 
the small arteries, thus protecting the brain from undue pressure. 

In a third communication E. v. Cyon^ finally concludes, with regard 
to the function of the hypophysis and the thyroid gland, that both organs 
have the special purpose of protecting the brain against dangerous con- 
gestions and of regulating the flow of blood within the cavity of the 
skull. Both fulfil their physiological purpose in a mechanical as well 
as in a chemical way. The mechanical role of the vascular thyroid he 
compares to a sluice, the opening of which leads off an excess of blood 
in the brain, thus preventing congestion. The hypophysis, which from 
its position and construction seems especially adapted to be influenced 
by oscillations of pressure in the skull cavity, is enabled in emergencies 
to apply for relief to the protecting influence of the thyroid. It serves 
principally as a regulator of the blood-pressure in the brain. The chem- 
ical or secretory products of these glands, iodothyrin and hypophysin, 
assist the mechanical r6le of these glands by influencing, in virtue of 
their manifold actions on the vasomotor and cardiac nerves, their func- 
tions in different ways. Cyon also reports here the excellent results he 
has obtained in the treatment of acromegaly in a boy twelve years old. 
He gave, twice daily, 20 eg. of powdered hypophysis, and believes that 
his theoretical conclusions are confirmed in every way by his clinical 
experience. 

Relation of Blood and Inorganic Salts to the Automaticity of the 
Heart-beat. Howell and Green,' in two papers, took up the question 
of heart-automatism as influenced by different constituents of the blood. 
Their investigations confirm the epoch-making work of Merunowicz, 

1 Archiv f. d. ges. Physiologie, 1898, Heft 7. 

* Ibid., Heft 10. 

' American Joarnal of Physiology, 1898, vol. ii. 
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and more CHpecially Ringer, the latter of whom was the first to show 
the specific influence of calcium salts on the heart's contractility. Though 
Howell and Green note their results in different papers, both series of 
experiments were carried out on muscular strips from the heart of the 
terrapin, and may be summarized as follows : 

A bath of normal serum will not keep a strip in contraction, although 
it keeps it in good condition for contraction for three or four days. By 
slightly increasing the amount of calcium chloride in the serum regular 
contractions may be produced. An artificial mixture of sodium^ potas- 
sium, and calcium salts, in the proportion in which they exist in serum, 
a<;ts like normal serum, but regular contractions are produced on increase 
of the calcnum chloride. Since, in such preparations, there is no mechan- 
ical obstacle to the ex^niplete removal of blood from the substance of the 
strip, the result renders improbable the theory advocated by Kronecker, 
that the cardiac tissue beats only as long as serum-albumin is supplied 
to it by the blood. 

Sodium chloride will produce and sustain contractions for a short 
time only, and the series of contractions presents the appearance of 
fatigue. This appearance of fatigue indicates only the removal of the 
inorganic salts necessary to contraction, and is not an exhaustion of the 
contractile substance of the muscle. Calcium sjilts in isotonic solutions 
of sodium chloride stimulate the cardiac strips to increased rhythm and 
final permanent contracture. Potassium chloride in isotonic solutions 
of sodium chloride prevents contraction and keeps the ventricular strip 
in a state of relaxation. There is an optimum ratio of the potassium, 
calcium, and sodium salts in isotonic solution most favorable to the 
development and maintenance of the contractions in the muscular strips. 

Carbonic Acid as a Respiratory Stimulus. In 1896, Benedicenti, 
at the suggestion of Rosenthal, attacked the view first established by 
Traube, that the stimulus to respiratory activity is the presence of carbon 
dioxide, and postulated the view once again, that it is the want of oxygen 
which is the only cause of respiration and dyspnoea. His experiments 
were somewhat incomplete, as tliey included no respiratorj' phenomena 
other than those of dyspnoia. 

Kropeit ^ has reinvestigated this question, with reference not only to 
dyspnoea but to other phenomena, such as blood-pressure, papillary reac- 
tion, et(\, which usually accompany it. It was found in all his experi- 
ments that when animals inhaled COj with the normal percentage of 
oxygen a true dyspnoea arose, characterized by increased depth of respi- 
ration, an hivolvement of all the accessory respiratory muscles, increase 
of arterial blood-pressure, slowing of the pulse-rate by central irritation 

» Archiv f. d. ges. Physiologie, 1898, Heft 10. 
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of the vagus, and dilatation of the pupil. He admits, however, that 
a want of oxygen may also give rise to dyspnoea. 

The Fate of Carbon Monoxide in the Animal Body. By a series 
of experiments as to the fate of carbon monoxide in the animal body, 
Wachholtz^ has again demonstrated, as others before him, that after its 
dissociation from the blood-corpuscles the greatest part is ultimately 
destroyed, and conjectures that it is converted into carbon dioxide, and 
that only a small portion is eliminated with the respiratory air — only 
so much, indeed, as is demanded by the tension of the carbon monoxide 
in the CO-hflemoglobin toward the air in the alveoli in the lungs. The 
reinvastigation of this question was necessitated by the statements of 
(jr^hant, that all the CX) was eliminated and not destroyed, contrary to 
the experiments of others. Wachholtz also attempted to experimentally 
determine the question as to the seat of this destruction, whether in the 
blood (St. Martin, Pokrowsky) or in the tissues. Basing his experi- 
ments on the fact that CO can be driven from its haemoglobin connec- 
tion by NO, blood containing CO was shaken for a long time with NO, 
after which the gas-mixture was freed by appropriate chemical means 
from the excess of NO. The gas was then conducted to a flask, in the 
top of which was placed blotting-paper saturated with platinum chloride, 
which in the presence of CO assumed a brown-black color. In all his 
experiments this reaction was observed, which was regarded as a proof 
that the CO was not destroyed by the blood. This fact, taken in con- 
nection with the fact that insects are not poisoned by this gas, owing to 
the absence of hcemoglobin, and that they undoubtedly destroy the gas, 
led Wachholtz to the conclusion that its destruction was effected in the 
tissue cells. Though the end-product is in all probability carbon dioxide, 
this fact has not yet been positively established. 

GLANDS. 

Partial Nephrectomy and the Influence of the Kidney on Metab- 
olism. In quite an elaborate paper, free of detail, Bradford ^ gives the 
results on the remaining kidney substance and on the general metabolism 
of partial nephrectomy in dogs. In the majority of cases (thirty-three) a 
portion of one kidney was removed, and the wliole of the second kidney 
at a subsequent operation. He reachecl the following general conclu- 
sions : 

1. Excision of two-thirds of the total kidney weight is not followed 
by death, but after excLsion of three-quarters or more prolonged survival 

* Arehiv f. d. ges. Physiologie, 1899, Band Ixxiv., Heft 4. 
' Journal of Physiology, 1899, vol. xxiii.. No. 6. 
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is impossible, death occurring in from one to six weeks, usually of 
asthenia. 

2. The excision of a portion of the kidney is followed by an increase 
in the amount of water in the urine, and the larger the excised portion 
the greater the increase in urinary water. But up to certain limits, 
approximately three-quarters of the total kidney weight, excision pro- 
duces no increase in the amount of solid constituents in the urine ; after 
this point there is a marked increase in the amount of urea excreted. 

3. The fragment of kidney left is quite able to excrete amounts of 
urea far larger than those usually excreted, as shown by giving the ani- 
mals considerable quantities of an exclusively meat diet. A concentrated 
urine, however, is not passed, the increased output of urea being effected 
by an enormous increase in the amount of urine. 

4. There is a considerable increase in the amount of nitrogenous extrac- 
tives in the blood and tissues, particularly in the muscles, after excision 
of large portions of the kidney weight. This increase is not only seen 
when there is no diminution in the excretion of nitrogen, but also when 
the nitrogen output is increased. The accumulation in the muscles of 
these extractives Ls greater than can be accounted for by the mere reten- 
tion of the products of a normal metabolism, and it is offered as a sug- 
gestion, that when the amount of available kidney structure is greatly 
reduced, the tissues of the body, especially the muscles, rapidly break 
down and liberate urea. 

5. Division of the renal plexus on one side, with subsequent excision 
of the opposite kidney, was not found to produce any marked change 
either in the general economy or in the amount or nature of the urine. 

Chemistry and Action of the Thyroid Oland. Hutchinson^ sum- 
marizes the results of his observations on the chemistry and action of 
the thyroid gland as follows : 

1. The percentage of iodine contained in the colloid matter of thy- 
roids varies very considerably, but on the average amounts to 0.309 per 
cent, of the dried substance. 

2. On digesting the colloid matter only, those products are active 
which contain iodine, and the degree of activity of each is roughly pro- 
portional to the amount of iodine present. Yet iodized nucleo-albumin, 
prepared artificially from the thymus, possesses none of the activity 
of the colloid matter, and if the proportion of iodine in the colloid 
matter be artificially increased to even ten times the normal amount, its 
activity is not thereby increased. 

3. Intravenous injection of a solution of the colloid material has no 
effect on the blood-pressure or heart, the fall of blood-pressure which 

^ Journal of Physiology, 1898, vol. xxiii. 



GLANDS. 317 

results from the injection of thyroid extract being apparently due to one 
or more of the organic extractives present, and to a less degree to the 
presence of mineral salts, possibly salts of potassium. 

4. Previous removal of the ovaries or testes has no influence upon 
the results of thyroidectomy, and ovarian feeding has no curative influ- 
ence in myxoedema ; and though it is possible, as recent work seems to 
show, that the acute symptoms of thyroidectomy are due not to removal 
of the thyroid proper but of the parathyroids, parathyroid feeding has 
no effect on myxoedema. 

5. Of twenty-four consecutive cases of complete removal of the thy- 
roid only four of the animals survived (16.6 per cent). This percent- 
age can be raised by thyroid feeding, but only to a small extent. The 
procedure of keeping the animals warm after the thyroidectomy does 
not delay the onset of the acute symptoms or modify their course. 

6. The presence of a poison in the bile or central nervous system of 
animals suffering from the result of thyroidectomy could not be demon- 
strated. 

On Secretory Nerves to the Suprarenal Capsules. After corrobo- 
rating Cybulski's discovery, that blood flowing from the adrenal vein 
contains the substance found previously in extracts of the gland, Dreyer^ 
determined the influence of stimulation of the peripheral end of the 
splanchnic nerve on the rate of formation and discharge of the active 
substance by comparing the effect on the blood-pressure and heart-beat 
of the injection into a second animal of adrenal blood drawn respectively 
before and during splanchnic stimulation. It appears that the amount 
of active adrenal substance in the adrenal blood is increased by splanchnic 
stimulation. 

The Reflex Mechanism of the Bladder. In an instructive paper 
Dr. Alfons Hanc' analyzes the motor factors concerned in the evacuation 
of the bladder which are called forth in response to stimulation of sensory 
nerves. From an analysis of the results of his experiments, he draws 
the conclusion, from the relation .between the outflow of urine and the 
bladder-pressure, that the former cannot be dependent on the latter, but 
that it depends on the extent to which the sphincter is opened. In 
proportion to the extent of sphincter opening, the bladder-pressure 
remaining the same, will be the outflow of urine. These experiments 
of Hanc confirm the view of von Zeisel, that the contraction of the 
detrusor does not represent the mechanical cause for the opening of the 
sphincter, but that each of these factors must be considered in reference 
to their intensity to different innervations. In other words, the detrusor 

^ American Journal of Physiology, 1899, vol. ii. 
^ Archiv f. d. ges. Physiologic, 1898, Heft 10. 
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rjrmtmrjtion, with it« imTfa^ing bliwWer-prr?s«iire, a.-? well as the sphincter 
0|Hfriiii^^ an* fiim'tiorw of diffeiYfiit ner\'o-infi<:lianL«ni. The old view, that 
i\ut eniptyiiig of the liLuldcr Ls df!i>eiident on the contraction of the 
hladd<»r, jh th^Trffon^ no longer t^riiahle. In thcfse experiments the ani- 
maln wen5 eiirari/>'d, to prevent n?flex contraction of the abdominal and 
other nniH^^leH ; the hhwlder was fillcnl l>efore each observation with the 
wimr? quantity of hikewarm water ; the strength of the faradic current was 
in all ex|>erinH;ntH the «ime, and it wa.s applied directly to the ischiatic 
n^rve. In a wc^md mxrtion of this communication Hanc details the 
n»H!jlt« of th(; motion of various drugs on the reflex mechanism as they 
aff^jct either th(» detrusor or sphincter factors. From the fact that the 
Hpliin(;ter refl(;x recjovers from the depressing effect of various drugs 
inone mpi<lly than the detnisor reflex, he draws the conclusion that the 
n»flex apparatus for the sphincter is much more difficult to paralyze than 
th<5 refliix apparatus for the detrusor. 

The Cause of the High Value of the Quotient of the Normal 

N 

Human Urine. As far back as 18G5, Voit called attention to the fact 

C 
that wliile urea gave for the quotient - the number 0.43, the entire 

urine gave for the same quotient a much higher value (0.7 to 0.8). 

From this fft(;t he drew the (conclusion that there must be in the urine 

oth(T nitrogc^nous substances beside urea which have a high content of 

carbon or sul)stances free from nitrogen. In the present communication, 

Dr. Fritz Pregl * examines this question and gives the following answer : 

I)ir(»<*t d(»torminations of the urine give, in accordance with previous 

C 
observations, n much higher value for the quotient — than corresponds 

to urea. The cause of this is only partly to be found in the presence 
of the other long-known organic constituents, such as uric acid, creatin, 
and hipi)urio acid. For the most part it depends on the presence of a 
substance ejilled by its discoverers, Bondzynski and Gottlieb, oxyproteic 
aeid (oxyproteiusaure), a component rich in carbon. This substance in 
most instances, from its amount, stands next to urea among the organic 
substances of the normal human urine. 



NERVOUS SYSTEM— SPECIAL SENSES. 

The Development of the Oortical Centres. The question as to 
whether the (Xirtieal ivntn^s for voluntary movements are innate or the 
n\^ult of development inirn vitum \\i\s agjiin been studied experimentally 

* Archiv t d. ^xsv. Ph>-sioK^ie, IS^H>, Band. Iiit. Heft 1. 
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by Dr. A. Bary.^ He found that stimulation of the cortical centres 
with a weak faradic current in new-born dogs, (jats, rabbits, and guinea- 
pigs produced movements of an entire extremity, but never isolated 
movements of individual muscle-groups ; that it is only from the tenth 
day on, in cats and dogs, that centres exclusively for isolated movements 
are present. Notwithstanding these results, Bary does not believe that 
faradic excitation of the cortical centres in new-bom animals can be 
compared with the normal physiological excitation, which, owing to the 
incomplete development of the cells, is insufficient to cause muscular 
contractions. He believes, from the anatomical considerations, that O. 
Soltmann's opinion with regard to the development of the cortical centres 
in new-born babies is still correct — namely, that in the new-bom there 
does not exist the main group of movements which arise by volitional 
impulses from the cortical layer of the cerebral hemisphere. 

The Localization of Oentres in the Spinal Oord for the Muscula- 
ture of the Forearm and the Hand. It was established some years 
ago that division of motor nerves, or removal of individual miLscles and 
muscle-groups, was followed by degeneration of the nerve-cells from 
which the corresponding motor nerves were derived. The degenerative 
changes in the cells were made apparent by the staining method intro- 
duced by Nissl. With these facts, Wille, a few years ago, made several 
sections of the cord, after an amputation of the arm made four years 
before, and observed a diminution in the number of nerve-cells on the 
side corresponding to the amputation in the region of the third and 
fourth cervical ner\^es. In the present communication Flatau^ records 
the results of similar observation. He made serial section of portions 
of all the cervical and the first dorsal segments of the cord of a man 
whose right arm had been amputated nineteen years before. An exam- 
ination of the sections revealed on the side corresponding to the ampu- 
tation an evident diminution in the lateral group of cells in the anterior 
horns, especially from the fourth and including the eighth segment. 
There was no diminution in the first, second, or third cervical segments, 
nor in the first dorsal. 

An examination of the spinal cord of a child nine months old, who 
had had a congenital absence of the left forearm, revealed a diminution 
in the number and character of the lateral group of nerve-cells, more 
especially in the seventh and eighth segments. In the seventh segment 
ten sections contained 596 cells on the right side and 182 on the left. 
In the eighth segment ten sections contained 365 cells on the right side 
and but 18 on the left side. In the first dorsal segment no change was 

1 Archiv f. d. ges. Physiologie, 1898, Heft 4. 

* Englemann, Archiv f. Physiologie, 1899, Heft 2. 
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discoverable. In regard to the second case, Flatau observes that it is 
not probable that the nerve-cells degenerated in consequence of the 
removal of the peripheral motor nerves, but that the cells were wanting 
from birth in consequence of " neuronagencsis." From these observa- 
tions it is evident that the centres for the forearm and hand are located 
in the seventh and eighth cervical vert^^brae. 

The Physiological Action of the Laryngeal Nerves. The acx^epted 
but opposing views as to the effect of gradually increasing pressure on 
the inferior laryngeal nerve, whether it causes paralysis of the abductor 
muscle, posterior crico-arytenoid, or spasmodic contracture of the adduc- 
tors, with a consequent median position of the vocal band, have lost 
some of their value since the remarkable experiments of Grossmann 
have been published. These experiments go to show that the median 
position of the vocal band is the effect of neither of the causes just men- 
tioned, but of the normal action of the crico-thyroid muscle, inasmuch 
as it is observed after division of the nerve and after complete excision 
of all the intrinsic muscles of the larjmx. Krause, whose clinical 
observations and experiments in 1882 inaugurated a long series of 
researches upon the functions of the inferior laryngeal nerve, has lately 
subjected his earlier experiments to revision and supplemented them by 
additional ones, the result of which induces him to accept in the main the 
views of Grossmann. He finds, again, that pressure applied to the infni- 
laryngeal nerve is followed by an immobility of the vocal band in the 
median position. This same position is maintained when the nerve, 
while subject to pressure, is divided near its peripheral terminations, 
which would indicate that it is not due to an irritation of the nerve nor 
to an irritation contracture. The position which the vocal band takes 
after division of the nerve Krause terms a position of adduction, as it is 
nearer to the phonatory than to the resting inspiratory position, though 
it is not quite so marked as during the application of pressure to the 
nerve. 

This adduction position, however, as the present series of experiments 
shows, at once approaches that of inspiration as soon as the crico-thyroid 
muscle is paralyzed by section of the superior laryngeal nerve. It has 
been demonstrated that after division of the inferior laryngeal nerve a 
movement of the vocal band toward the middle line takes place, which 
is synchronous with expiration, and which is caused by the crico-thyroid 
muscle. When the external branch of the superior laryngeal nerve is 
stimulated, or even the muscle itself, the vocal band is drawn toward 
the middle line, though it is somewhat relaxed and excavated. If the 
same experiment is performed without previous division of the inferior 
laryngeal nerve, the band is drawn nearer to the median line and is 
made somewhat more tense. Laryngoscopic investigation, as well jis 
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iiumediate observation of the crico-thyroid muscle, reveals the fact that 
it is an expiratory muscle cooperating automatically with other expira- 
tory muscles. In conclusion, Krause admits that Grossmann's objection 
to his original interpretation is justified by experiments ; that whether 
the inferior laryngeal nerve is compressed or divided, the position 
assumed by the vocal band is the same, and called forth by the con- 
traction of the crico-thyroid muscle, which is to be regarded, therefore, 
as a supplementary adductor muscle. The muscle-groups which are 
enfeebled by the partial paralysis of the inferior laryngeal nerve are 
assisted in their efforts by the crico-thyroid, the action of which is 
synergic to their own. If, however, both the superior and inferior 
laryngeal nerves are simultaneously subjected to a paralyzing influence, 
then the vocal band will make in both directions only slight excursions. 

Movements and Innervation of the Small Intestine. The physi- 
ology of the intestinal movements has proved a continual source of 
irritation, on account of the discrepancies caused by the varying behavior 
of the gut under the many different conditions that can affect it. It is, 
consequently, with pleasure that we rejK)rt the ciiref ul work studied by 
means of apparatus by BaylLss and Starling.^ The observations were 
made by means of a thin rubber balloon, introduced into the small 
intestine through a small opening in the unattached border, filled with 
water under a prassure of about 10 cm., and connected with a piston 
recorder. The experiments were all carried out on dogs. They con- 
clude : There are two kinds of movements to be distinguished in the 
small intestine — viz., the rhythmic, pendulum movement and the true 
peristaltic contniction. The former are due to rhythmic contractions 
affecting the longitudinal and circular coats simultaneously, recurring 
about ten or twelve times per minute, and travelling along the intestine 
at a rate of from 2 to o cm. per second. They are myogenic in origin, 
and are probably propagated by means of the muscle-fibres. The peri- 
staltic contractions are true coordinated reflexes, started by mechanical 
stimulation of the intestine and carried out by the local nervous mech- 
anism (Auerbach's plexus). They are independent of the connections 
of the gut with the central nervous system, travel only in one direction, 
from above downward, and are abolished on paralyzing the local nervous 
apparatus by mciins of nicotine or cocaine. The production of the tnie 
peristaltic wave is dependent on the unvarying response of the intestinal 
nervous mechanism to local stimulation, the law of the bite^tine. 

This law is as follows : Local stimulation produces excitation above 
and inhibition below the excited spot, the effect being dependent on the 
activity of the local nervous mechanism. Every |K)int of the intestine, 

* Journal of Physiology, 1899, vol. xxiv. 
21 
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therefore, is subject to opposing influences transmitted to it along its 
wall — viz., inhibitory from above, excitatory from below — ^but beside 
these local influences every point of the intestine is imder the control 
of the (jentral nervous system through the intermediation of the 
splanchnic and vagus nerves. The splanchnics exercise a tonic inhib- 
itory influence on the intestinal movements, aflfecting both longitudinal 
and circular coats ] the vagus nerves contain two sets of fibres, inhib- 
itory and augmentary. The action of the vagus is therefore twofold — 
an initial inhibition, followed by augmentation, which outlasts the exci- 
tation of the nerve. The action of the vagus is unaltered by atropine, 
but is permanently abolished by a small dose of nicotine. 

Inhibitory Fibres in the Vagrus for OBsophagrus and Stomach. By 
(juite a simple procedure Langley^ demonstrated the presence of inhib- 
itory fibres in the vagus for the lower end of the oesophagus and 
stomach. He employed, in order to show the dilatation of the cardiac 
sphincjter on stimulation of the vagus, an oesophageal manometer. This 
consisted of a vertical tube containing fluid at a pressure of 15 or 20 
cm., water-pressure, and connected with the oesophagus by means of a 
rubber tube. On stimulating the exposed vagus the sphincter opens 
and fluid passes into the stomach. Any factors which might be consid- 
ered to falsify the conclusions were carefully eliminated. 

VISION. 

The Diffraction of Light at the Oomea and Lens. Dr. H. Salo- 
nionsohn^ concludes, from an exhaustive research, that the seeing of 
rainbow colors in conjunctivitis has its cause in the diffraction of light 
by cellular elements on the surface of the cornea, dead epithelial cells, 
mucous (M)rpuscles, nuclei of cells, et€., but that the same phenomenon in 
glaucoma is caused by diffraction in the cortex of the crystalline lens. 

Studies in the Boundary Region of Localized Vision. For the 
ponvptiou of light and darkness of the adapted eye. Dr. Sigmund Exner' 
draws the following conclusions from his experiments made upon himself : 

1. The stimulations of two neighboring parts of the retina assists each 
other. 

2. Thn stimulations of several retinal areas which are separated from 
each other flow together into one homogeneous stimulation, provided 
their intensity does not surpass a certain amount. The intensit}^ of this 
latter stinnilation is the same as if the rejd stimuli were to influence the 
whole affected retinal area in perfect distribution. 

* Journal of Physiology, 1898, vol. xxiii. 

- Knsjleinann, Archiv f. Physiologie, 1898, ITeft 3. 
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3. The resulting even stimulation of a retinal area, whether it is 
caused by evenly or unevenly distributed light stimuli, does not meas- 
urably extend beyond its boundaries. 

4. The stimulation of a retinal area suppresses weaker stimulations of 
the same kind in its neighborhood. 

5. The area of a retinal image standing at the threshold of percep- 
tion is approximately inversely proportional to the square of its distinct- 
ness. If the retinal images are very small their perception may be 
regarded as simply proportional to the quantity of light. 

6. The more complex the outlines of the retinal images are, the greater 
must be their luminosity or their dimensions to just enter the threshold 
of our consciousness. 

Longitudinal Connections of the Human Retina. Quite recently 
some new discoveries have been made as to the structure of the retina 
by Greff.^ These discoveries teach us that the conductors of the light 
stimuli across the retina are not entirely isolated, but that there are con- 
necting fibres running parallel to the surface of the retina and lying at 
different depths. The first connections exist at the bottom of the visual 
cells ; the second occur among the spongioblasts or amacrine cells, and the 
third between the ganglion cells. Whether they serve to associate 
certain visual stimuli or not has not yet been decided. 

Is There a Free Oommnnication Between the Anterior and Poste- 
rior Chambers of the Eye ? Dr. Carl Hamburger^ has brought forward 
some experiments which throw some doubt on the truth of the accepted 
teaching of modem ophthalmology, that the pupil affords constantly a 
free communication between the anterior and posterior chambers of the 
eye, through which the aqueous humor secreted by the ciliary bodies 
flows in a constant stream into the anterior chamber, which is again 
drained off by the spaces of Fontana. He shows by apparently con- 
clusive experiments that such is not the case ; that there is no constant 
communication between the two chambers ; that such communication 
physiologically only exists in profound darkness after the pupil has 
thoroughly dilated ; that the explanation for this lies in the fact that 
the iris is closely drawn to the anterior surface of the lens by the tissues 
of the sphincter muscle, assisted by the pressure of the fluid in the ante- 
rior chamber. This view of Hamburger's is based on experiments such 
as the following : A solution of Berlin blue was injected directly into 
the posterior chamber of the eye of an animal. It did not pass through 
the pupil, but accumulated in a ring-formed manner behind the iris, the 
pupillary region remaining free. Fluorescin was injected into the pos- 

* Englemann, Archiv f. Physiologic, 1898, Ilefb 3. 
« Ibid., Heft 4. 
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tenor chamber. NotwithBtanding the extreme solubility and coloring 
power of this substance, the pupillary region did not show any evidence 
of its preseni^, even after the lapse of fifteen minutes. Puncture of 
the anterior chamljer, which relieves the pressure against the iris, is at 
once followed by the passage of the fluorescin into the anterior chamber 
through the pupil. Hamburger further states that pathologically this 
communication occurs in inflammations of the ciliary body, where an 
increased sec^retion overcomes the force of the sphincter muscle of the 
iris. The aqueous humor in the anterior chamber is, according to him, 
secreted mainly by the anterior surface of the iris and only to a limited 
extent by the (biliary processes. 

Ijcvinsohn* attacks the views of Hamburger, mainly on the ground 
of his exiKjrimental work. He shows that a careful injection of the 
fluorescin into the posterior chamber and not into the vitreous, as he 
l)elieves was done by Hamburger, and without losing a drop of the 
aqueous humor on the withdrawal of the syringe, produces a coloring 
of the anterior chamber at once. He therefore upholds the views of 
Leber, that the iris touches the lens very slightly, as is also shown by 
the constant play of the pupil. 

The Mode of Action of the Mydriaca and Myotica. In a paper 
on the effects of drugs which produce changes in the diameter of the 
pupil, Schultz^ dills attention to the " philological barbarism " of the 
term mydriatica, which should be discarded for the term mydriaca. 
Before proceeding to offer experimental evidence as to the manner in 
which the physiological mechanism concerned in enlarging and dimin- 
ishing the size of the pupil is modified by the drugs used in ophthalmic 
practice, Scluiltz states his belief in the existence in the iris of a dilatator 
pupilhe muscle as proven beyond doubt. The interpretation of the 
relation of the oculomotor nerve-fibres to the terminal neurons, which 
have their origin in the superior cervical ganglion and in the ciliary 
ganglion, as well as the relations of the latter to the muscle of the iris, 
is summed up in Plate V. With this physiological mechanism in 
mind the author conducted a series of experiments, with a view of 
determining the exact seat of action of the mydriaca and myotica. The 
mydriaca atropine and cocaine produce dilatation of the pupil — the 
former by paralyzing the nerve-endings of the constrictor nerve-fibres 
of the iris, and the latter primarily by paralyzing the endings of the 
sympathetic neurons, and secondarily by paralyzing the terminals of the 
constrictor nerves. The myotica physostigmine and muscarine produce 
contraction of the pupil by stimulation of norve-endings in the sphincter 

^ Knglemann, Archiv f. Physiologic, 1898, I left 5. 
'' Ibid., Heft 1. 
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muscle. Schultz finally arrives at the following conclusion, important 
to the neurologist and ophthalmologist : In cases of ophthalmoplegia 
interna and paralysis of the external branches of the oculomotor, and in 
which physostigmine is still effectual, the nerve-path for the impulses 
which lead to contraction of the iris sphincter can be diseased only as 
far as the ciliary ganglion, and that, therefore, the sympathetic end- 
neuron, which begins here, must be intact. If, however, after a frequent 
instillation of physostigmine the pupil is not narrowed, it may be con- 
cluded that the degeneration has extended beyond the ciliary ganglion, 
and that the nerve-terminals in tlie sphincter are destroyed. 

Comparatiye Researches as to the Acuity of the Senses of Blind 
and Seeing People. Prof. Dr. H. Griesbach, in a very extensive article 
describing his experimental studies, comes to the following conclusions 
among others : For the perception of tactile impressions there exists in 
general no considerable difference between the blind and seeing ; small 
differences speak rather in favor of the seeing. In people who have 
been born blind the tactile acuity is somewhat less marked than in the 
.seeing. 

Blind people, especially with their finger-tips, have less feeling than 
seeing people. They also require, especially in the region of the hand, 
a stronger impression than the seeing individuals, in order to obtain an 
undoubted tactile perception. In the faculty of localizing auditory 
impressions, as well as in the distance of distinct hearing, there is no 
difference in the two classes of individuals. There is also no differ- 
ence in the olfactory acuity. 

The Physiology of Smell, Taste, Sensations of the Skin, and Senses 
in (General. The old question as to whether there is any specific differ- 
ence in the constitution of nerves has again been raised by Rollet.^ In 
a very elaborate paper he relates in detail some interesting experiments 
on the effects of ether and chloroform on our senses, and also some 
observations on artificially produced anosmias. He then enters into a 
general discussion of the physiology of sensation, and calls attention to 
the fact that the old doctrine of the identical constitution of nerves has 
to be abandoned, on the ground of new histological and physiological 
observations. He then develops his conception of what he calls the 
idiotrophy of the specific tissues, especially of the neurons. By this 
term he would have us understand the adaptation of the neurons to their 
adequate stimuli, by means of which they finally react only to their own 
specific stimulus. For the skin, he comes to the conclusion that special 
nerves iFor pressure, warmth, cold, and pain have to be assumed for the 
explanation of the observed facts. 

1 Pfluger's Archivf. d. g€8. Physiologie, 1899, Heft 9. 



ANATOMY. 

By FREDERIC HENRY GERRISH, M.D. 

Introductory. Those whose attention has not been especially directed 
to the subject will be surprised to find that a great deal of progress 
is constantly being made in the science of anatomy. Discoveries of 
as revolutionary a character as that of a few -years ago concerning the 
forms and relations of nerve-cells are, of course, extremely uncommon, 
as also are comparable things in practical medicine — such, for example, 
as serum-therapy — but patient workers in this field are continually 
making additions to our knowledge, and these are so numerous as to 
produce in a few years a decided impression upon this science. 

The principal facts of gross anatomy were known hundreds of years 
ago, but many macroscopical details were overlooked by tlie anatomists 
of the distant past, and of microscopical structure they knew nothing. 
The great activity in research which has been displayed by our imme- 
diate predecessors has supplied many of these deficiencies, but there is 
still ample opportunity for discoverers. 

Although it would be easy to fill the pages allotted to this subject with 
a rehearsal of the contributions which have been made recently to our 
stock of anatomical information, it seems to me best to devote the space 
this year to the consideration of tlie reform of anatomical terminology, 
which has been suggested and actively discussed during the past twelve- 
month. I have been led to this determination by two principal con- 
siderations : First, that while some of the contributions which have 
been made in the last year are of considerable interest, none are so 
supremely important that the practitioner will suffer for lack of infor- 
mation concerning them ; and, second, that the matter of nomenclature, 
though it has received a great deal of attention among anatomists on 
both sides of the Atlantic, has not for many years, as far as I am 
aware, been presented to the medical profession generally in a com- 
prehensive article, from wliich one may learn of the changes which have 
been proposed, the arguments pro and con, and the action of the various 
scientific bodies which have expressed themselves upon the subject. 

ANATOMICAL NOMENCLATURE. 

The nomenclature of anatomy must be admitted by all to be a matter 
of importiince, because upon it is based to a very large extent the termi- 
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nolo^y of the other departments of medicjil science. On this very account 
nidiciil alterations in the existing nomenclature should not be made 
except for good and sufficient reasons. The great increase of anatomical 
knowledge in every direction has necessarily attracted attention to the 
character of our nomenclature more markedly than ever before, and is 
the principal ground upon which the demand for revision is based ; for 
the subject becomes important in proportion to die extensiveness of the 
science and the number of persons who are now and are to be at work in 
it. I hope to show that there is crying need of improvement in anatomical 
terminology, and that the changes would best be effected along lines 
which have been laid down by English-speaking anatomists. 

The Cmrent Nomenclature. It is doubtless true, as somebody has 
said, that of all the attributes of an object its name is the least impor- 
tant ; but however insignificiint in a relative way names may be, abso- 
lutely they are of great value. A surgeon performing an operation in a 
region of the body with whose anatomy he is perfectly familiar does not 
name to himself the various structures in the path of his work, though 
he heeds all of their physical qualities and the peculiarities of their 
relations ; but when he needs to describe his performance, the names of 
the parts involved are essential, and it is of great importance to his 
hearers, who wish to learn what he has done, that each of the terms that 
he uses shall bring up a picture of such definiteness that it cannot be 
confounded with anything else. Hence, it is necessary that the nomen- 
clature of anatomy should be such as will enable those who use it to 
communicate their thoughts with perfect precision, and it is extremely 
desirable that it should be possible to do this without needless expendi- 
ture of time and effort. 

If our current terminology meets these requirements there is no call 
for measures of reform ; if it does not sjitisfy demands so reasonable, its 
defects should be promptly recognized and corrected with all possible 
speed. 

It will not require a protracted examination to ascertain that the 
nomenclature of anatomy is a jumble of terms of the most varied origin, 
form, and purpose ; that it contains elements of great difficulty and con- 
fusion, and that instead of being always an assistance to the acquisition 
of knowledge, it is not infrequently an obstacle thereto. Indeed, it has 
long been seen that its nomenclatural defects are an impediment to the 
progress of the science. 

This is a serious indictment, but details which will presently be given 
will demonstrate its justice. Most students have recognized pronounced 
blemishes, and many teachers have endeavored to correct in some meas- 
ure the existing faults. I have before me, as I write, a translation of 
the almost forgott<in work of Sarlandidre, who fully appreciated the situ- 
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ation, and invented a system for its reform. Some of the statements in 
his preface are not without meaning at the present day, as, for example, 
the following : " The greatest difficulty in the study of anatomy lies not 
in the inspection of objects but in the number of names or words by 
which they are represented, in the faulty classification of these words, in 
their irregularity and often incorrect signification, and lastly in the want 
of a graphic method." His scheme is only a curiosity now in spite of 
the great ingenuity which he displayed in its construction. What a pity 
it is that the success of his system fell so far short of justifying his 
supreme confidence in its efficacy, as shown in his opening sentence : 
"I have perfectly satisfied myself that a knowledge of the science of 
anatomy, in all its parts and even in its details, may be acquired in 
fifteen lessons, . . . each of two hours' duration." 

The large majority of living medical men who studied anatomy many 
years ago have probably forgotten the greater part of what they learned 
in their pupilage, and there has also lapsed into oblivion the memory of 
what they endured in their efforts to obtain the desired knowledge. The 
names of the organs with which they have had constantly to deal have 
remained in their minds, and are now so familiar that the idea of diffi- 
culty in learning them seems strange. The same is true of many teach- 
ers of anatomy, and of some it may be said that they seem to revel in 
reeling off the longest possible names in the presence of their wondering 
auditors, actuated apparently by a desire to create an impression of the 
prodigious extent and profundity of their learning. The students mean- 
while are floundering about in the bog of terminologic absurdities, and 
in proportion to the obstacles which they encounter, are getting a dislike 
for a branch of science which ought to be made attractive. Those of us 
who are interested in promoting a reform are not considering chiefly the 
convenience of the anatomists who have already acquired a nomenclature, 
though help can be given them in proportion to the extent to which they 
still devote themselves to the science, but we have principally in mind 
the urgent needs of the present, and especially the future, students, the 
number of whom is incalculably greater than that of the surv^iving 
members of the profession. 

Let us see what the defects of the current nomenclature are, consider 
the principal suggestions for their correction which have been made in 
recent years, and determine the principles which should guide us in the 
work of reform. 

DEFEcrrs of the Current Nomenclature. We find that many 
objects have more than one name, and vice, versa ; that a host of terms are 
personal in form ; that many contain a superfluity of words ; that some are 
of unnecessary length, although composed of but one word ; that a large 
number are incapable of adoption into the vernacular of all civilized 
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languages without essential change of form ; that some are variable in 
form ; that a good many affect to be descriptive and are not ; that others 
convey a positively misleading conception ; and that whole classes of 
terms are not applicable equally to lower animals and to man, although 
uniformity in this regard w^ould be of prodigious assistance to all anato- 
mists. 

These seem to me to be the faults most worthy of mention, and they 
certainly constitute an array of no mean magnitude. One other fault 
often advanced is the polyglot character of some words — their derivation 
from more than one language. There is force in this criticism, for it is 
a satisfaction to a purist to be able to trace the words which he uses to a 
parentage of unimpeachable standing. On the other hand, it may be 
argued that some hybrid words are very useful and not uncomely, as 
may be said also of mules and quadroons ; and as utility is the main 
purpose which we have in view, it would be overfastidious to reject a 
term which met this indication simply because it came of a mixed stock. 

It is easy to understand how such a conglomeration has been effected. 
The growth of the anatomical vocabulary has been not unlike that of 
our vernacular. In the earliest times the people had names only for 
those parts and organs which were within easy sight, or became so as the 
result of wounds. When attention was bestowed systematically upon 
the structure of the body it was natural that the parts which were dis- 
covered should be named from their real or fancied resemblance to 
common objects, from their supposed function, from their size, shape, 
consistence, color, and other attributes, genuine or imagined, or perhaps 
a combination of two or more of these. Even the fact that no appro- 
priate name was thought of was sufficient to form the basis of a title, 
and inno7)U7iate was applied to a few things which thereafter presented 
the paradox of having a certain name because they were nameless. It 
is evident that no deliberately formulated principles underlie such a 
nomenclature. 

It would be unseemly for us, in the pride of our present knowledge, 
to hold our predecessors in contempt, on account of the crudeness and 
imperfection of their results, for it is not probable that we would have 
been more successful if we had been placed exactly in their position. 
Indeed, we occasionally see attempts at word-making in this age of ' 
enlightenment which are far from furnishing a warrant for our thrust- 
ing the tongue of derision into the cheek at their nomenclatural misad- 
ventures. Doubtless, if we could clear the board and begin anew our 
terminology would be a vast improvement in every respect, provided 
(and this is most important) that the work of revision were intrusted to 
men who were not only expert anatomists, but also equally interested in 
and skilful at the devising of appropriate designations for objects ; for 



BASIC PRINCIPLES OF A NOMENCLATURE. 331 

it is manifest that the two qualities are not always associated in the same 
individual, and the latter is quite as important as the former in the task 
of constructing a new nomenclature. 
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If we were to undertake to form aij ideal terminology almost all of 
us would agree that the following rules should be observed : 

The words should be Latin in form. 

They should be of Greek origin as far as possible. 

The terms should not attempt to be descriptions. 

They should be designations. 

Terms consisting of only one word should be given the preference 
over terms consisting of two or more words. 

Shorter words, as a rule, should be preferred to longer words. 

Each object should have but one name. 

A given term should be applied to but one object. 

The names of persons should not be included in the designations of 
objects. 

The terms indicative of position and direction should be equally appli- 
cable to all vertebrates. 

A change as thorough as would be effected by the absolute application 
of these rules would necessitate the rejection of a great number of terms 
which, while not ideal, have rendered good service for many years. Such 
of them as are not in serious conflict with the basic principles of the 
reform should be permitted to remain, for nobody purposes a complete 
overturning of our vocabulary or desires any changes which are not 
founded upon utility. Conservatism should be practised whenever it is 
not inconsistent with essentials, and radical alterations should be made 
only when really necessary. 

Let us now consider each of the points in turn. 

Latin Fonn of the Words. The words should be Latin in form, 
because Latin is the language of the nomenclature of the other depart- 
ments of science. There is universal agreement, moreover, that the 
nomenclature of all the sciences shall continue to be in Latin. The 
advantages of this system must be manifest to some extent even to a 
superficial observer. The American student of anatomy may not be 
able to make head or tail of the vernacular of a French fellow-dis- 
sector, and the latter may regard all of the talk of the former as 
jargon ; but let either of them say " caput '' or " cauda,'^ and light breaks 
in on the darkness, and they get things right end foremost at once. 
Latin is selected for scientific terminology because of its universality — 
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it is understood the world over as is uo modern tongue — and because, 
being as it were crystallized, it is not subject to the changes incident to 
all living languages. Naturally, one does not expect to find in Latin 
lexicons all of the words which a medical dictionary contains ; for so 
many things which were unknown to the Romans have been discovered 
or created and have become necessities of modem medicine, that large 
additions have been made to the vocabulary, the Avords sometimes being 
derived from classical roots and sometimes manufactured with utter dis- 
regard of the speech of the ancients. Anatomy, like every other science, 
has its share of these words which cannot trace their genealogy back to 
an acknowledged Roman source ; but they are fully adopted into the 
family, and to all appearances are as respectable as those that can boast 
an ancestry of the most aristocratic blood. 

By insisting that the vocabulary of anatomy should be strictly Latin 
in form, I do not mean to imply that the Latin name should always be 
used in the designation 6t parts which have well-known and unmis- 
takable vernacular equivalents. There are a few of these which are 
invariably mentioned by the titles which the common people have 
for them ; and it would be utter pedantry for scientific men to speak of 
cor, hepavy and ren in conversation with those not educated in anatomy 
instead of using terms which would be readily understood. The number 
of such words in English is absolutely small and comparatively very 
insignificant, and it Is no hardship to have to learn a Latin synonym for 
each of them. The point which it is desired to make is simply this, 
that every object in anatomy should have a name which is Latin in form 
— ^a rule most conscientiously followed by botanists and zoologists. 
Thus we are enabled to have a strictly iideimaiioncd nommclature — one 
equally clear in every country where anatomy is cultivated. 

Vernacular Equivalents. Excepting those parts which were recog- 
nized by the people everywhere, and had vernacular titles before scien- 
tific anatomy existed, and also those parts which are invariably called by 
their Ijatin names, each organ should have in each modern language an 
equivalent designation, so like the technical as to be known immediately 
as its synonym and yet possessed of the characteristics of its own nation- 
ality. To illustrate, the Latin nenms is nerve in English, ncrf in French, 
nerv in German, nervo in Italian — ^the word in each language retaining 
the essence of its etymon, and thus being infallibly recognizable every- 
where, and yet being so modified as to acquire a form peculiar to its own 
vernacular. We have many such English representatives of Latin words, 
and they are found to some extent in other modern tongues. The Ger- 
mans seem to have a deeply rooted antipathy to words formed in this 
way, and seem to want everything belonging to them to be cast in 
a distinctly German mould. So they say >¥ind-pipe-head (luftrohren- 



BASIC PRINCIPLES OF A NOMENCLATURE, 333 

kopf) instead of larynx, which is classical, shorter, recognized every- 
where, and easily changed to an adjective form. By such means they 
increase enormously the difficulties of the anatomical students of their 
own as well as of other lands ; but there are indications of a tendency 
to reform, and we may hope for better things in time, counting it as an 
earnest of future conversion that they have substituted in most scientific 
works the clear Roman type for the gnarled, twisted, grotesque charac- 
ters which a gifted philologist has ascribed to the perverse ingenuity of 
the mediaeval monks. 

Greek Origin of Words. While the form of our anatomical words 
should be Latin, their derivation, as far as possible, should be Greek. 
Already a large proportion of our technical terms are examples of this 
rule. They are Athenians scantily disguised in Roman togas. When a 
new thing is discovered we should determine, as nearly as we can, what 
the Greeks in the palmy days of their language would probably have 
called it ; then we dress the word up in Latin apparel and adopt it into 
the family of anatomical terms. 

It is noticeable that there are those who are so deeply in love with the 
methods of the Germans that they can see little or no good in things 
which emanate from other sources ; and they advocate the incorporation 
of German words in our anatomical vocabulary. For example, anlage 
is used by them instead of rudiment and fundament, meaning the primary 
constituent of an organism, the primitive, undifferentiated mass. A 
prominent embryologist defends this method with the argument that 
every anatomist must know German, but none need know Greek ; but if 
this line of reasoning were carried to its legitimate conclusion we would 
find ourselves begging for a Teutonic christening of every discovery 
which we were fortunate enough to make. To my thinking, p/'o^on, from 
the Greek Trpcoro^y is immensely superior to anlage, not only beaiuse the 
mind immediately perceives its relationship to other and familiar words 
which are partly from the same source and are a.ssociated with the thought 
of firstness, but also because, coming from a classical root, it is exactly 
in line of derivation with almost all of the technical names of scientific 
medicine. This objection should not be construed into a lack of appre- 
ciation of our indebtedness to the great peoples which have made won- 
derful contributions to our knowledge. It is simply a protest against 
what seems to me a very mischievous movement. No living tongue 
should be used as the basis of an international terminology ; but if this 
principle is to be ignored, our own English has better claims to recogni- 
tion in the premises than any other. 

Descriptiye Terms Impracticable. No attempt should be made to 
have the terms completely or even approximately descriptive, for the 
effort would almost inevitably be abortive ; and in any event the term 
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would be intolerably long. Take, for example, corpus pyramidale stri- 
atum inferluH externum postixium, and iter a tertio ad quartum ventriculum. 
Worse still, consider the case of the vagus nerve, frequently called pneu- 
mogastric, a name which implies its distribution to lungs and stomach. 
If we make a word merely on the basis of its complete distribution, and 
leave out of account all mention of its origin, course, size, relations, etc., 
the result will be nervus mcnin(fO'Cut(meo--ph(iryngo-<rHophageo-laryiigO'' 
tra/;li€o^roiicho'bro7wh!o'ear(1io'periear(Uo'hepatO'lienO'pneum 
The most exacting stickler for descriptive nomenclature would be likely 
to shrink from frt^quent pronunciation of so appalling a name as that — 
one, too, which in spite of its enormous length falls far short of approx- 
imate completeness in the line of description. 

Designatory Terms Desirable. The terms should be dcsignatory. 
By this is meant that the name should unfailingly call up the thought of 
the exact thing intended, and of no other. By the operation of this 
rule structures are often made to bear appellations which, taken indepen- 
dently, contain no suggestion of the object to which they are attached. 
By long association with a part the name has come to carry an acquired 
signification, and the second meaning is the only one which is thought 
of when the word is seen or heard. When vena mlvatella and venn 
basilica are mentioned we think of cert^iin bloodvessels, and the original 
significations, " the little savior vein " and " the king's vein,'' are not 
suggested. This is consonant with common usage. We say Cornhill, 
Old Orchard, Wall Street, without a thought of the maize which gave 
the name to the one place, the fruit-grove to the second, or the ancient 
masonry, at once the boundary and the bulwark of the metropolis, which 
was the origin of the third. That tlie original reason for a name has 
lapsed is no warrant for its rejection. Fond parents who have given 
their baby the seemingly appropriate name of " Grace," do not feel called 
upon to change it when it is discovered that she is an awkward young 
woman ; and the child " Patience " may develop into a fretful and 
irascible adult, without anyone's being confused by her name, %vhich is 
used simply in a designator}^ way. 

The effort should primarily be to have an unmistiikable designation 
— the meaning should be invariable. This being done, there Ls no objec- 
tion to the word's conveying any information of a descriptive kind, as 
concerning some attribute of the object, as far as it can do so without 
violating the rule of brevity. 

It is important, however, that a name should not be practically mis- 
leading. Supinator lonf/us^ for example, should be discarded, because 
the muscle whose action it affects to describe is no more a supinator 
than it is a pronator, and is much more a flexor of the forearm than it 
is either of the other things. 
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Single-word Terms Preferable. Terms consisting of only one 
word should be given the preference over terms consisting of two or 
more words. 

The advantage of single- word terms on the score of brevity apixials to 
one immediately. Occasionally, it is true such a term contains more 
syllables and more letters than some terms of two words ; but this is 
exceptional, and words of great length are rarely necessary. Other 
things being equal, the shorter the term the Ixittcr, and the desirability of 
brevity is proportionate to the frequency of the employment of the term. 

Another merit of single-word terms is their capability of furnishing 
adjective forms which enable us to refer to parts and relations of organs 
with greater facility and conciseness. A term from which an adjective 
can be derived is vastly superior to one which cannot be thus inflected. 
How easy it would be to form an adjective from rimrius ; how impos- 
sible to conjure one from the neighboring levator lahii superiorly alceque 
nasi ! We have patellar, phalangeal j ovcipital, eerehellar and a host of 
others derived from single-word terms ; but we have to do without the 
convenience of adjectives in many cases, on account of the utter imprac- 
ticability of making them from the polyonymic terms with which many 
parts are burdened, and instead have to make use of a tedious and clumsy 
circiunlocution. 

A single-word term lends itself to the formation of compound words 
with a readiness which terms of more than one word cannot approach. 
It has a far greater capability and probability of adoption into other lan- 
guages without undergoing changes which interfere with it« recognition. 

There are various ways in which a single-word term can be formed 
from a term of more than one word. The simplest is by omitting all of 
the term but one word. When this method is adopted the most distinc- 
tive word should be chosen to represent the term — there should be a 
survival of the fittest. Thus lougissbmvs dorsi may be abbreviated by 
dropping the last word without detriment to the clearness of the term, 
because there is but one thing in the body which anybody calls longissi- 
mim. From pia mater and dura viater it is manifest that pia and dura 
are the words which will most readily convey the intended meaning. 
To be sure, they are adjectives not nouns ; but there are plenty of illus- 
trations of the employment of this part of speech in exactly this manner. 
We say " dancing on the green," " a bolt from the blue," " stripping to 
the buff," and nobody thinks it needful to append " sward," " sky," 
and " skin " — the nouns being unnecessary because the adjectives have 
acquired the force of nouns. There are many terms in our nomencla- 
ture which may well be reduced to their adjective constituent. 

The reduction to a single word may be accomplished by compounding 
two or more elements of the term ; but this gives little or no relief of 
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the difficulty from undue length. Appreciation of the convenience of 
single-word terms should not lead us into making combinations of several 
words, since these are often nearly as oppressive as are terms of two or 
more words. The cumbrous polysyllables so frequently encountered in 
German are cases in point. If, however, one element of the term is an 
adjective indicating topical relation, the corresponding preposition may be 
substituted for it, thus conveying the exact meaning in a more laconic way. 
For example, instead of anterior cominiHSure we may say prwcommismtre; 
tor posterior cormiy say posteonm ; and nobody can mistake our meaning 

It has been urged that the single-word terms should not be monosyl- 
labic, because these are thought to be less euphonious than dissyllables 
and trisyllables. It is true that a monosyllabic language, such as the 
Chinese, seems tedious to us who are accustomed to those which pre- 
sent a variety of forms ; but there is no danger of getting too many mono- 
syllabic names in anatomy. We do not string together a lot of terms 
in the style of a catalogue. The anatomical names are scattered through 
our descriptions like raisins in a pudding, and even if they were all 
monosyllables, the fact would not prove offensive, and would probably 
not be noticed. There are but few monosyllables in our technical ana- 
tomical vocabulary, and there is no occasion for anxiety lest in the forma- 
tion of new terms those of one syllable shall predominate or even make 
a conspicuous display. Of the less than seventy Anglo-Saxon names 
for parts and organs, about two-thirds are monosyllables ; but we experi- 
ence no annoyance from this fact. 

There are many terms which cannot be reduced to a single word. The 
designation of an organ which is one of a great group of similar struc- 
tures illustrates this. Every muscle has two words in its name, the first 
of which is nmscuhui. Practically, however, this generic is not expressed, 
and thus many are reduced to single-word terms. Trapezius, popliteus, 
gastroenemius — each can be mistaken for nothing else, and is, therefore, 
sufficient. We treat the names of some bloodvessels in the same way, 
omitting arteria and vena. In certain cases we do not thus abbreviate 
the term, explicitness demanding two or even more words to convey the 
desired thought. Of course, it would be possible to give to each indi- 
vidual in a group an arbitrary name (a numerical designation, for exam- 
ple, as convicts are labelled) ; but nobody has carried the principle of 
single-word terms to that extent, and such a plan is not likely to be 
proposed. 

Short Words Superior to Long. Where two words are equally 
valuable in a designatory way the shorter should be preferred. For 
example, take jmeumof/a^itric and vagun, which are used synonymously. 
The latter is only half as long, is quite as clear, is as pleasing to the ear, 
has as good historic backing, and, consequently, is the better word. 
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One Name for Each Object. It is interesting to observe how numer- 
ous are the names for a single part. Macalister says : " In the literature 
of anatomy over 14,800 names have been applied to about 7^00 parts." 
While I have made no reckoning in the matter, my impression would 
lead me to credit a statement of much greater difference between the 
numbers of the names and the parts. Fortunately, most objects are not 
burdened with such a load of names as that which is most frequently 
called hippocampus minora whose other appellations are ei'got of Morand, 
eininentia uneiforrnis, coUieulus, unguis j calcar avis, and calcar. Some 
others are in a worse plight. The inferior peduncle of the cerebellum 
has more than twenty distinct Latin names. 

In every case where a part has more than one name, that one should 
be chosen which has the best combination of claims based upon precision 
of meaning, brevity, historic usage, and euphony, excepting those cases 
where all of the titles are cacophonous, ambiguous, or too long, and then 
we are justified in the creation of- a new term, the exploitation of which 
will doubtless evoke sufficient criticism to expose all of its weaknesses 
as well as demonstrate its merits. 

A Oiven Term Should be Applied to but One Object, and Should 
be Used in only One Sense. The propriety of this stipulation is so 
obvious that there should be no need of argument in its favor, but our 
present terminology has many violations of this rule. For example, the 
word sinus is applied to certain venous channels, to chambers in bones, 
to spaces between the pia and the arachnoid, and in surgery to certain 
pathological tunnels. Some cases may be treated leniently because the 
context will always prevent misconception. Where neighboring parts 
have the same name all but one should be provided with other desig- 
nations. 

Personal Names Objectionable. The names of persons should not 
be included in the designations of objects. 

The number of parts which in the current terminology bear the names 
of individuals is very great, doubtless some hundreds. Several of the 
characters who are thus celebrated are mythical, or at best not strictly 
historic, as Achilles, Venus, Diana, Adam ; but almost all of the 
eponymics serve to perpetuate the memory of men who have discovered 
and first described the organs and parts to which their names are attached. 
From one point of view this method of designation is attractive, and 
appeals strongly to our sentiment of gratitude to those who have deserved 
well of us by their learning, skill, and patient research ; except for the 
work of such as they knowledge of our bodies would not have advanced 
in four hundred years. Probably few if any of them affixed their names 
to their discoveries, but their associates and immediate followers took 
pleasure in crediting these great men with the performance of wonderful 
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things, moved thereto by a sense of justice or by neighborhood pride. It 
may have been purely filial duty, but it is open to the suspicion of family 
vanity. 

There are serious objections, however, to this method of nomenclature. 
It makes terms unnecessarily long and involves the use of two words. 
Where an investigator has been particularly successful in making dis- 
coveries his name may be associated Avith more than one object of a 
similar nature, and it is confusing to have two distinct corpora labelled 
with the name of the same person, as in the case of Malpighi. It is 
by no means certain that fair play is given in all cases to the real 
discoverer — the prize has in some instances been bestowed upon the 
wrong person. Many equally deserving, some even more meritorious 
cognomens, not having been moored to an anatomical buoy, have been 
allowed to sink into the waters of oblivion. And however desirous 
we may be to do full justice to these few hundreds of our predecessors, 
are not the interests of our numberless successors of vastly more impor- 
tance ? The history of medicine should be studied by all physicians ; but 
nobody learns anything of it from the often fortuitously selected eponyms 
of anatomical terminology. How large a percentage of doctors know any- 
thing about Havers, Peyer, Corti, Reissner ? And think of the thousands 
of students who are struggling unsuccessfully to pronounce correctly 
Hesselbach, Vieussens, Cotugno, Morgagni, Purkinje, Giannuzzi and 
many other surnames of anatomical masters. 

If one admits the desirability of the eponymic method in anatomical 
nomenclature, the logical conclusion will be the use of the names of per- 
sons as the specific designations of parts, just as in electrical parlance 
Watt, Ohm, and Ampere, the surnames of distinguished physicists, have 
been applied to the units of power, of resistance, and of current respec- 
tively. Our vernacular has many such cases, as Brougham, Gladstone, 
Boycott, Phaeton, Guillotine. Already there is one anatomical term 
which may be considered as upon this plane — Hymen, the fabulous god 
of marriage. Why not apply the principle in the case of his reputed 
mother and call the neighboring mount which has so long borne her 
name simply Venus ? By the same method the heel-cord would become 
Achilles and the laryngeal prominence Adam, whose forbidden apple 
has so long stuck in the throat of all his sons. 

The few hundreds of parts already bearing the names of historical 
and mythological personages having been thus reduced to single-word 
titles, it would be an interesting labor to extend the method and supply 
the remaining thousands of objects with proper names derived from his- 
tory, legend, and romance. The field opened by this suggestion is most 
inviting as we consider how aptly the physical qualities and relations of 
certain organs would illustrate the mental and moral attributes of cele- 
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brated characters, thus fixing biographic data and enforcing ethical 
principles. The fornix might typify the archness of Dido, and its chief 
English derivative would be seen to display a certain kinship to her 
best-known performances. The callosum might be made to recall the 
rigidity of Brutus or Rhadamanthus, the double character of certain 
organs the duplicity of Ananias, and so on. Seriously, however, there 
can be no enduring opposition to the abolition of personal names in 
anatomy, for their disadvantages are very apparent and their benefits 
infinitesimal. 

Terms of Locatioii and Direction. In the case of many terms indi- 
cating location and direction serious difficulties are encountered when 
comparisons are instituted with the bodies of lower vertebrates. Toward 
the head is " upward " in man, but it is " forward " in an animal whose 
vertebral column is normally horizontal ; toward the coccyx is " down- 
ward " in the human, but " backward " in the brute : and in like manner 
"forward" becomes "downward," and "backward" is changed to 
" upward." A few comparative anatomists describe all vertebrates as if 
in a vertical position, but the relief thus afforded is not great — it is not 
easy to think constantly of a pig with his nose in the air, when we always 
see him with that important organ at the ground. 

One may object that he is not a comparative anatomist, and, conse- 
quently, does not care whether or not the terms of human anatomy are 
such as to be equally applicable to other animals than man ; but this is 
a very narrow view of the situation. We are bound to recognize the fact 
that soon there will be a vast and ever-increasing number of students to 
whom it is of great importance that, as far as possible, there should be a 
uniform nomenclature for all vertebrates. In a decade all respectable 
medical schools will require of every student who applies for admission 
some genuine knowledge of comparative anatomy, especially as it con- 
cerns animals of the vertebrate type, as an absolutely essential prelimi- 
nary to the study of human structure. 

But leaving comparative anatomy utterly out of the question, the sub- 
ject demands attention, even if one is interested in the study of only the 
human organism. In dissection work where the subject is horizontal, 
as is usual whether its decubitus is dorsal or abdominal, the same diffi- 
culty is experienced — ^the mind is obliged to readjust itself for eveiy 
change of attitude of the cadaver, it must translate the terms which were 
made for the conventional vertical position into others which fit a differ- 
ent one. That the adjustment frequently is not made, even by the lead- 
ers who are looked to for good example in terminology as in all else 
that concerns the science, is clearly demonstrated by various names. The 
muscle which occupies the venter of the scapula is called " subscapu- 
laris," but it is under the scapula only when the subject lies on its belly. 
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The muscle which is inserted into the upper part of the synovial mem- 
brane of the knee-joint has long been known as the " subcrureus," but 
it is wider the crureus only when the subject lies on its back. 

Entirely aside^ however, from the confusion which arises from changes 
in the attitude of the body, there are perplexities inherent in the terms 
which are generally employed. For example, take the terras " inner," 
" inside of," " internal to," " within " — are we not often dependent upon 
the context to inform us whether the meaning is that one of two objects 
is beside the other and nearer the middle line than it, or that the one is 
inclosed in the other ? The need of terms whose meanings are unmis- 
takable must be manifest, and it is certainly desirable that their intent 
should be conveyed without circumlocution. 

Careful analysis will show that (1) a part of the difficulties in the case 
comes from our standard of relations and (2) a part from inherent vague- 
ness of terms. 

Ordinarily we reckon location and direction of parts with reference to 
the relation which an animal sustains to the surface of the earth. If 
the creature has an erect attitude terms of location and direction which 
are applicable to his parts and organs cease to be appropriate when 
applied to those of one whose vertebral column is horizontal, and to his 
own when his position relative to the earth is altered. Hence " upward," 
which means " in the direction of the head " in man, signifies " toward 
the back " in a quadruped and " toward the belly " in man, if the body 
is lying in the attitude commonest in the dissecting-room, where human 
anatomy is most securely learned. This kind of perplexity is unavoid- 
able as long as we persist in employing the present method of nomen- 
clature. 

The way out of these annoying contradictions, which necessitate inces- 
sant readjustments of our mental attitude according to changes in the 
attitude of the body that we are studying, is by discarding altogether 
the terms which are based upon relations to any outside object, even 
though that object be the great ball upon which we live, and to regard 
only the relatione of the parts of the body to each other. Then we may 
dissect a man, a menobranchus, or a magpie, a cat, a cod, or a cobra ; 
we may hang them up by he^ or tail, or lay them on back, or belly, 
or side, and the terms which we use to indicate the position or direc- 
tion of any part will be absolutely clear in every case, and will need 
no change in the transferrence of the idea to the corresponding part of 
any other animal, whether biped or quadruped, bird or batrachian, fish 
or reptile. 

Already we have a number of such terms in more or less constant 
use. Such are " central " and " peripheral," ^^ median " and " lateral," 
"dextral" and '^sinistral/' "afferent" and "efferent," and some others 
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have so far commended themselves to scientific writers as to have received 
an introduction into a number of recent articles and books. As examples 
of the latter class may be mentioned " dorsal '' and " ventral," which are 
becoming rather frequent, and "cephalic" and "caudal," which are 
equally deserving but not yet accorded the same position of respectability. 
Finally, two others, younger and still considered upstarts by the ultra 
conservatives, and therefore unworthy of any recognition, are " ectal " 
and " ental," which it seems to me safe to predict are bound to take 
rank with the best of their fellows in the esteem of the thoughtful and 
instructed. All of these words are terms of position with the exception 
of " afferent " and " eflferent," which indicate direction ; but they can be 
changed from their adjective form into the adverbial by the addition of 
ly except " cephalic," which calls for the appendage ally, and then would 
become terms of direction. In this form, however, they are clumsy and 
rather difficult to manage, and long ago Barclay proposed tlie termina- 
tion ad (the Latin for to) as a substitute for a/7y, and this form of the 
adverb has been received with such favor that it is likely to be used 
generally by all who adopt the one principle of topical terminology 
which is here advocated. 

Let us now examine this dozen of adjectives of position and their cor- 
responding adverbs, and see in just what way they are an improvement 
upon the terms by means of which we strive at present to convey our 
ideas of location and direction. 

Cephalic means position in, cephcUad means direction toward, the head- 
end of the body. In human anatomy cephalic is equivalent to superior, 
upper ; and cephalad to superiorly, above, upward. 

Caudal means position in, caudad direction toward, the tail-end of the 
body. In human anatomy caudal is the equivalent of inferior, lower ; 
caudad of inferiorly, down, below, downward, lower. 

When the limbs are in question, cephalic means the radial and tibial 
sides, caudal the ulnar and fibular. 

These terms, like the others of the series, are employed in a general 
and comprehensive sense, and are not intended to imply direction to a 
specific point. Thus when we say that an organ extends cephalad, we 
do not mean that it can be traced to a particular spot in the head, or 
even that it reaches as far as the head, but only that its general drift is 
toward the head. When one of two objects is nearer the head-end and 
the other nearer the tail-end of the body, the first is cephalad of the 
other, the second is caudad of the first, and this although both may be 
as distant as possible from cranium and coccyx. In the tail itself the 
same relations hold — the third coccygeal vertebra is cephalad of the fourth 
and caudad of the second. It is easy to see that the position of the 
animal under examination creates no obstacle to our immediate under- 



342 ANATOMY. 

standing of the idea which it is intended to convey. Having decided 
which Is the head-end, it is as easy to comprehend the description when 
the body is inverted as when it is in the usual attitude. 

Dorml means position in, dorsad direction toward, the back, reference 
being had especially to the cavity which contains the central organs of 
the nervous system — the neural cavity or canal. Synonymous terms in 
human anatomy are posterior, back, hind, hinder, neural. 

Ventral means position in, vetitrad means direction toward, the great 
body-cavity containing the digestive organs and the principal organs of 
the blood-vascular system. Equivalents in human anatomy are anterior, 
front, fore, visceral, hflemal. 

Dorsal refers to the extensor side of both the upper and the lower 
limbs, ventnd to the flexor side. 

The terms dorsal and ventral are relative — c. g,, when one of two 
objects in the belly is nearer the neural cavity it is dorsad of the other 
and the latter is ventrad of it. The terms are general, in that they do 
not refer to any especial point in the regions concerned. 

Me^^al means position on the meson, the imaginary middle plane which 
divides the body symmetrically into right and left halves, and extends 
from the dorsal to the ventral surface. The terms median, mesial, 
medial are synonyms of mesal. Mesad means direction toward the 
meson. 

Lateral, to which external and outer are often equivalent, means posi- 
tion at one or the other side of the meson — either of the two. Laterad 
means direction away from the meson. 

The mesal aspect of a limb is the one which, in its normal position, 
faces toward the meson ; the lateral aspect is that which faces away from 
the meson. 

A part nejirer than another to the meson is mesad of it ; one further 
away than another is laterad of it. As in the cases of cephalic and 
caudal, dorsal and ventral, the terms are general and comprehensive. 

When it is desired to specify which of the two lateral halves is 
intended, the terms dextraJ and sinistral are employed in the same sense 
as their vernacular equivalents, right and left. Dejrtrad and sini^trad 
signify toward the right and toward the left, respectively, and are used 
comprehensively, as when one speaks of moving to the right or left. 

(\ndral means position in a central organ or system, and is opposed to 
peripheral, which means position away from a central organ or system. 
In r(H»koniiig the teeth, those neiirer the meson are central. Direction 
toward a central part is centrad, toward a peripheral part is peripherad, 

Proximal mcjuis position near the point of attachment or origin of an 
appendiige, or nearer the attached extremity than is some other part of it. 
I)i.^tal indicates j>osition in an appendage away from the attached end. 
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Proxiinad and distad signify respectively direction toward or away 
from the attached end of a part or appendage. Thus the elbow is 
proximad of the wrist but distad of the shoulder. 

Ectal (Greek ixroi:, without) means position on a surface further from 
a real or supposed centre than some other part with which it is compared. 
Its equivalents are external, outer, superficial. EntcU (Greek ivroc, 
within) indicates position on a surface nearer to a real or supposed centre 
than some other part. Inner, internal, deep, profound are its common 
synonyms. 

Ectacl means direction from a point nearer the centre toward a point 
further from it ; entad means direction toward a point nearer the centre. 

Afferent and efferent have been employed so long as to need no defini- 
tion except as far as certain conventional applications are concerned. 
The basis of their use is physiological rather than anatomical, and one 
could not tell from structure alone how to apply them. The "car- 
rying to " and " carrying from," which they respectively imply, signify 
different directions in associated organs, as when two bloodvessels lie 
side by side, and one is afferent and the other efferent. Afferent blood- 
vessels (arteries) carry blood to an organ ; efferent bloodvessels (veins) 
carry blood from an organ. Afferent nerves extend centrad ; efferent 
nerves extend peripherad. Lymph-vessels carrying lymph to a node are 
afferent ; those which take lymph from a node are efferent. 

Historical. The principles which should guide us in revising the 
nomenclature having been discussed, let us consider the efforts which 
have been made in a practical way to effect a reform. 

The most important writers on the subject have been Barclay (1803), 
Owen (1846), and Pye-Smith (1877) in England, and in America, Burt 
G. Wilder, of Cornell University, who for a quarter of a century has 
been the leader in this movement. Others have done praiseworthy work, 
but these four loom up as did Saul among the Israelites. In 1889 the 
Association of American Anatomists appointed a standing committee on 
nomenclature, with Joseph Leidy, the foremost anatomist of our country, 
as its chairman, and adopted a list of terms which though a very small 
one was notable for including examples of the principal lines of improve- 
ment which have been advocated in this paper — ^single-word terms, pre- 
cision, compactness, suppression of personal names, and intrinsic terms 
of location and direction. The subject was discussed at various annual 
meetings, and in 1897 a long list of terms was adopted and another in 
1898. Beside the action of the Anatomists, attention has been paid to 
the subject by the American Association for the Advancement of Science 
and the American Neurological Association, the latter giving its support 
to a large number of terms relating to the nervous system. As yet the 
field has not been entirely covered, it being thought better to let many 
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old terms remain undisturbed until something like unanimity as to 
substitutes can be had. 

In Germany a committee of the Anatomische Gesellschaft, after some 
years of deliberation, presented a report in 1895 which included all 
departments of the subject and embraced about 4500 terms. It plainly 
bears the impress of His, who has been the chief mover in the eiiterprise. 

Comparison of the German and American Reports. The prin- 
ciples actuating the various American societies above mentioned are those 
herein advocated. Already the agitation of the subject has had a per- 
ceptible effect upon medical literature, the most conspicuous evidence of 
this being found in a large work on diseases of the nervous system, 
recently published, in which the author uses exclusively the simplified 
nomenclature. 

In the German revision the adoption of Latin as the language of the 
nomenclature is encouraging, and will lead, I hope, to its general employ- 
ment in terminology to the exclusion of the perplexing and often uncouth 
vernacular terms. The complete abolition of personal names is admirable. 
Some over-long names have been abridged. 

But the German work has many and glaring faults. It has failed to 
shorten long terms, when it could easily and profitably have done so. 
For instance, where we say cortex it uses substantia corticalis. It has 
selected unwisely in some cases from among synonyms, as when it uses 
processus vermiformis instead of appendix — a word universally recognized 
as the basis of the name of the common disease of the organ in question. 
It is not consistent, sometimes using one word and sometimes another 
to express the same idea, as dorscdis and posteinor. It has wantonly 
changed the meaning of terms which have been sanctioned — one 
may say embalmed — ^by the long usage of the most learned men — ^terms 
from which valuable derivatives have been formed — thus introducing 
confusion where it should have contributed to clarity. For example, 
met£ucephalon is shifted from the last encephalic segment to the one 
immediately cephalad of it. 

The Anatomische Gesellschaft revision is excellent just in proportion 
to its adherence to the principles which have actuated the societies in 
this country. In its merits it was forestalled by the suggestions of 
English and American anatomists, who have displayed a better compre- 
hension of the needs of nomenclature and higher qualifications for 
improving it. In its defects it gives another characteristic illustration 
of German indifference to outside opinion and lack of appreciation of 
the work of other nations. 

Objections Answered. Those who have examined the improved 
nomenclature but cursorily, and have not taken the trouble to inform 
themselves concerning the principles which underlie it, have the im- 
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pression that it is purposed to overturn the terminology to which 
they have been accustomed and "to create a language entirely new 
and for the most part strange." One alarmist sees " imminent danger 
of the formation of a peculiar anatomical vocabulary in America such 
as seriously to impede scientific intercourse with other countries." 
Somebody has contemptuously referred to the simplified nomenclature 
as a " scientific Volapuk." But there is little prospect of any such 
verdict from any unprejudiced person who has looked into the subject 
judicially. The general drift of adverse criticism has shown how much 
easier it is to be facetious than it is to be fair. It has been said 
that Wilder is trying to introduce an artificial language of his own 
invention ; but he has repeatedly pointed out that Barclay, Owen, and 
Pye-Smith are entitled to the credit of almost all of the novelties which 
appear in the improved nomenclature, and " that so far from proposing 
numerous and radical innovations, he has confined himself mainly to 
crystallizing and formulating ideas already published, and has simply 
been somewhat more persistent and consistent than others in their 
advocacy and application." 

Wilder has, indeed, suggested a very few absolute innovations, in 
order to substitute single-word terms for unwieldy polyonyms, and these 
seem to me to be great improvements. For example, he proposed porta 
tor foramen of Monro ; aula for the prosencephalic portion of the third 
ventricle ; metaporus for the aperture (porus) in the roof of the met- 
enccphalon, commonly called the foramen of Magendie ; and several 
others which space forbids rehearsing. He proposed the suffix code 
{xodiay hollow) as a designation of each portion of the general ventricular 
cavity of the brain, the first part of the technical name of the segments 
serving to specify the portion of the cavity intended. Thus, as we have 
j>/'osencephalon, d/encephalon, wiesencephalon, e/>encephalon, and mesen- 
cephalon (the five acknowledged segments), so we should have as their 
cavities respectively, prosocoele, diacoele, ?/iesocoele, q[)/c(ele, and metocoele. 
These certainly are easier to use than lateral ventricles, tliird ventricle y 
aqueduct of Sylvius, and fourth veTdride, and have the great additional 
advantage, common to single-word terms, of capability of adjective 
inflection. 

Wilder's suggestions have been mainly in the domain of the anat- 
omy of the brain, to which he has devoted vast study for many years, 
and whose terminology is admitted on all hands to need revision more 
urgently than any other region of the body, for it is overloaded with a 
mass of clumsy and unnecessary words which serve to obstruct rather 
than to facilitate study. 

Changes in nomenclature are constantly occurring and will be made 
as long as knowledge increases. At no two periods is the nomenclature 
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the same, as can readily be seen by reference to the best books of the 
past. A generation ago we learned about " the ventricle of the corpus 
callosum" and "the labia cerebri/' but most text-books use neither 
term now. We speak of the " iliacus internus " muscle, but how many 
know that the locative adjective, instead of being superfluous as it is 
now, was once necessary to distinguish this organ from the " iliacus 
externus," which we now call " pyriformis." For generations the para- 
sitic " internus " has clung to the noun, and conservatism continues to 
approve and insist upon it. 

Whenever new light is thrown upon any part of our subject and our 
ignorance is exposed, we do not (if imbued with the true scientific spirit) 
hesitate to confess our error and adopt the truth. If the names previ- 
ously used are, with our new knowledge, shown to be so inappropriate 
as to be misleading or so clumsy as to be insufficient or unserviceable 
tools, we should not retain them beyond the time when we can invent 
others enough better to justify the change. As Emerson says : "A classi- 
fication or nomenclature used by the scholar only as a memorandum of 
his last lesson in the laws of nature, and confessedly a makeshift, a 
bivouac for a night, and implying a march and a conquest to-morrow, 
becomes through indolence a barrack and a prison in which a man sits 
down immovably and wishes to detain others." Some of the few who 
seriously oppose the Anglo-American nomenclature (the name suggested 
by Wilder for the simplified terminology) seem to be hostile to any 
change whatever. But whether we will or no a new nomenclature will 
be adopted, gradually, of course, but somewhat radically, in the course 
of years. How much better that we should do something intelligently 
to guide as far as possible the tendency of events, to assist fate, as it 
were, in a desirable direction, than idly to permit our nomenclature to 
become still more deformed, incongruous, and burdensome, or, far worse, 
to obstruct well-considered and reasonable efforts at its reformation, to 
extol its present blemishes and defects, and to defend and advocate 
methods which will increase still furtlier the difficulties of all future 
students of our science. 



HYGIENE. 

By henry B. baker, M.D. 

Introductory. Hygiene may be considered from a purely selfish 
stand-point — ^personal hygiene — or from an impersonal stand-point — 
public hygiene. Self-interest or other cause has induced most persons 
to be alive to all those advances in knowledge immediately available as 
guides to personal safety and well-being, so that even though many per- 
sons do not habitually act up to tlie knowledge which they possess, 
any thorough treatise on personal hygiene must set forth much that 
is very conmionplace to most intelligent persons, and especially to 
physicians. 

Public hygiene is more complex, less easily mastered, and cannot be 
controlled by an individual ; its benefits are seldom appreciated by indi- 
vidual citizens, who, as a rule, therefore, do not study it; the several 
sciences on which it is based are seldom all so mastered as to be readily 
brought into effective use in this field of effort. Therefore, public 
hygiene needs elucidation much more than does personal hygiene, and 
is, I believe, more generally profitable as well as being a most interesting 
study. 

A glance at the recent mortality tables is instructive in this connection, 
and shows us that the principal cimses of death are due not to ignorance 
or disobedience of the laws of personal hygiene, but to diseases which no 
amoimt or degree of personal hygiene can do much to control, although 
through general cooperation and governmental control those diseases 
which cause most deaths are believed to be in great part preventable. 
Consumption usually heads the list, with pneumonia next — diseases the 
germs of which are so conmion that no one person alone can always 
guard against taking them into the body, and against which many per- 
sons cannot withstand, because they are so constituted that they have no 
resistance. Yet there are now good reasons for the belief that through 
public measures, easily maintained when once fairly inaugurated, persons 
susceptible to consumption may at a time not very far in the future be 
comparatively safe from the " great white plague." Not only this, but 
in that " good time coming,'' if it shall come, those now least ^' fitted to 
survive," because of their susceptibility to consumption, will probably 
be best fitted to survive, because of their lack of tendency to gout, rheu- 
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matiHiHy neuralgia^ and all the numerous train of diseases which now 
cause most sickness, and which lead up to so many premature deaths. 
In other words, a different type of human beings may prevail if man- 
kind can conquer consumption and the other germ-<»used diseases which 
the body now has to battle with by means of leucocytosis ; and longevity 
will Ixj increased not only by reason of the decrease of premature deaths 
due directly to those diseases, but also by reason of perhaps an equal 
number of lives indirectly saved, for a considerable time, from those 
diseases which result from the reactions of the body to those germ-enemies 
— such reactions as the leucocytosis — which, I believe, not infrequently 
terminate in arthritis, pericarditis, endocarditis, arterio-sclerosis and the 
general formation throughout the body of what is no better than, and some 
of which may be termed, scar tissue, which prematurely constitutes old 
age and leads to premature death. 

Stated thus briefly, in advance of the presentation of evidences of 
recent progress on which the views are in part based, and stated for the 
purpose of serving as a thread which may aid in following the trend of 
some of the evidences and considerations to be presented, it is hoped that 
the statements in the foregoing paragraph, if not accepted, may be held 
as hypotheses pending investigation. 

One duty of persons engaged in public health work is, from time to 
time, to survey the results gained in the several medical and other sciences 
which contribute to the sanitary sciences, group together the new facts 
and compare them with the old ones, interpreting for sanitary purposes 
the same series of facts which have been considered by physicians for 
therapeutic purposes ; noting what accepted doctrines are destroyed and 
what are sustained ; and, where positive knowledge is not yet perfected, 
fmming hypotheses which shall serve a temporary yet useful service, even 
if in no other way than by supplying a definite view, which can then 
readily bo overthrown or established by the collection of further facts. 



RELATIVE AMOUNT OF SICKNESS FROM DIFFERENT 

DISEASES. 

Very few States have sickness statistics. Perhaps those of Michigan 
ari^ likely to be as generally representative as those of any Northern 
State, and I know of none in any Southern State. The sickness stalls- 
tiCvS of Miehigjxn are based on weekly reports by representative physi- 
cians in active gtnienil practice in different parts of the State. For the 
thirteen years, 1880 to 1897, the principal diseases as causes of sickness, 
arnuigeil in onler with those most prevalent first, judging from the 
** peroentrtgi^ of reports,'' which stated Uie presence of each of the diseases 
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in oonnection with the reported " order of prevalence/' when and where 
each disease was present, were as follows : 

Diseases in Michigan, 1885-1897, Arranged in Order of Prevalence, 
Those which Caused Most Sickness Being Placed First. 



1. 


Rheumatism. 


16. 


Measles. 


2. 


Neuralgia. 


16. 


Cholera infantum. 


3. 


Bronchitis. 


17. 


Erysipelas. 


4. 


Influenza. 


18. 


Tvpho-malarial fever. 
Pleuritis. 


6. 


Diarrhoea. 


19. 


6. 


Tonsillitis. 


20. 


Scarlet fever. 


7. 


Intermittent fever. 


21. 


Typhoid fever (enteric). 
Innammation of bowels. 


8. 


Consumption, pulmonary. 


22. 


9. 


Remittent fever. 


23. 


Diphtheria. 


10. 


Pneumonia. 


24. 


Puerperal fever. 
Membranous croup. 


11. 


Whooping-cough. 


25. 


12. 


Cholera morbus. 


26. 


Smallpox. 


13. 


Dysentery. 


27. 


Inflammation of brain. 


14. 


Inflammation of kidney. 


28. 


Cerebro-spinal meningitis. 



NEUSALOIA, OOUT AND RHEUUATISM. 

Inasmuch as rheumatism is alleged to be the cause of more sickness 
than any other disease^ and neuralgia the disease which causes the 
next most sickness, it is plain that it is more important to learn their 
causation than that of most other diseases, except those which cause most 
deaths, and the modes of causation in the majority of these have already 
been worked out. 

Throughout the greater portion of the United States the popular term 
for all the conditions of pain and swelling about joints is rheuma- 
tism, and this term is used relative to pain and stiffness in tendons and 
muscles. Occasionally, in a particularly aristocratic person whose style 
of living is in harmony with the idea of gout, that term is used in cases 
having the characteristics which have been associated with the idea of 
gout. 

Text-book definitions and descriptions suggest either an identity or a 
similarity of the main causes of the conditions which are named gout and 
rheumatism. 

Sickness statistics in Michigan indicate that what the physicians report 
as rheumatism is a disease which has a well-marked course in fixed rela- 
tions with the principal meteorological conditions. The statistics indicate, 
also, that what the physicians call rheumatism has very close similarity 
in time and in amount to what these same physicians report as neuralgia.^ 

Considering the alleged cause of gout and rheumatism and all of the 
evidence now apparent, it seems reasonable to form the provisional 

' Annual Report of Michigan State Board of Health, 1897, p. 129, phite 917 ; also plate 
(1006) in this article. 
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hypothesis that the principal causes of neuralgia, gout, and rheumatism 
are the same, and that leucocytosis and hyperinosis are important factors 
in the causation ; and considering the anatomical structure of the sites 
of these three sorts of pain, it is easy to believe that the destruction of the 
white blood-cells, that yield the offending, insoluble uric acid or allied 
substances, is frequently, perhaps usually, in the exact site of the pain — 
that is, in gout not infrequently around the metatarso-phalangeal joint 
of the great toe ; in rheumatism, around some joint or in the sheath of a 
muscle ; in neuralgia, in the fibrous tissue about a nerve. All of these 
situations, and others which are easily recalled to mind, are such as supply 
the ideal conditions for the final lodgement of white blood-cells, which, 
under conditions of sluggish circulation, influence of cold, toxins, etc., 
cannot possibly go further. Like some of the higher forms of life, 
they may fall by the wayside and block the way of others which but for 
the obstruction might pass on in safety. 

The observations of physicians and patients have established the com- 
mon belief that gout is aggravated and sometimes brought on by certain 
kind§ of food, especially in excess. That the kinds of food which do 
this are not the same for all persons does not seem strange when we 
reflect that it is probable that the results of digestion of some kinds of 
food are not the same in all persons. 

The apparent relation of cause and effect between the partaking of 
certain kinds of food or drink and the onset of gout has been so prompt 
that it has been easy to believe that some direct product of the food has 
reached the seat of the pain. Within recent times it has come to be 
believed that the uric acid, which is alleged to be the irritant substance, 
is not directly dependent upon the kind of food. " The amount of urea 
in the urine is directly due to the kind and quantity of the food, but the 
quantity of uric acid is dependent wholly upon tissue consumption." ' 

But the increase in the leucocytes follows so promptly the ingestion of 
certain kinds of food, and their destruction may occur so promptly, that 
it would seem to make little difference whether uric acid is formed from 
the food directly or indirectly by the destruction of the leucocytes. 

It being proved, according to Delezene, that the leucocytes are de- 
stroyed in the circulation by Witte's peptone, by such soluble ferments 
as diastase, and by bacterial toxins, and it being apparent that the leuco- 
cytes are increased by injection or ingestion of certain substances rich in 
nuclein or in nuclein-forming material, it would seem to be plain that 
any substance such as uric acid, which is alleged to l)e formed by the 
destruction of the leucocytes or of nuclein, may be abnormally produced 
by the combination of the two conditions — that is, by the ingestion of 

1 Progressive Medicine, June, 1899, p. 347. 
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nucleins, albumins^ etc., followed by the presence of a soluble ferment, 
a peptone, or a bacterial toxin, such as may be derived from the 
pneumoooccus in the air-passages or from the gonococcus in the 
urethra, or, perhaps, by finding such a substance in some part of the 
body. " The largest part of the albumin ingested in the food is con- 
verted into peptones ; these, however, are not absorbed as such but are 
reconverted into albumins in the gastro-intestinal mucosa. Only a small 
quantity of peptone passes into the blood." ^ But is it not true that 
the more albumin ingested the more peptone passes into the blood? 
May it not follow that the more albumin ingested the greater the forma- 
tion, and subsequently the greater the destruction of the leucocytes the 
greater the formation of uric acid and allied substances, and the greater 
the tendency to gout ? If such are the facts they harmonize with the 
experiences and observations of innumerable patients and physicians. 

Leucoc3rtosis Caused by Micro-organisms. Through the labors of 
Metschnikoff and many others it has come to be understood that in the 
battle with some micro-organisms there is formed in the body an unusual 
number of white blood-cells. This fact, put with the fact that uric acid 
is formed by the breaking down of the nuclein of the white blood-cells, 
and with the fact that uric acid is the apparent cause of gout, has led to 
the belief that gout is a result of the reaction of the body to certain 
microscopical causes of disease. If this is true, then gout should be 
most prevalent just following the greatest prevalence of those diseases 
which tend to produce leucocytosis and subsequent destruction of leuco- 
cytes. It seems to be generally true that leucocytosis results from stic- 
cesHful reaction to micro-organisms which enter the circulation ; also, that 
the white blood-cells are destroyed by the toxins formed by pathogenic 
micro-organisms. If the fibrin in the blood is formed by the destruction 
of the white blood-cells by the toxin of pathogenic micro-organisms,' 
then some of the diseases which should be followed by gout in point of 
time (but not necessarily in the same person, because leucocytosis results 
from successful resistance of the body to the invading micro-organisms) 
are tonsillitis, influenza, bronchitis, and pneumonia. On this point the 
writer has collected some statistical evidences which seem important 
enough to be considered in connection with facts from other sources, 
and which, therefore, are here mentioned. Rheumatism is not the 
immediate cause of death in such a large number of instances that the 
mortality statistics are useful for studying the times of greatest and 
least prevalence of the disease. In Michigan, however, sickness statistics 

* Gould's Dictionary, word ** peptone." 

' Mathews. Journal of Boston Society of the Medical Sciences, June, 1899 ; Journal of 
American Medical Association, July 22, 1899, p. 216. Delezene; referred to in Pro- 
GRE8SIVE Medicine, June, 1899, pp. 267, 268. 
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have been collected for many years, and they enable one to know at what 
season of the year rheumatism is most prevalent and at what season it 
is least so. These statistics show that sickness from rheumatism is most 
prevalent in April and least in August. It is apparent, therefore, that 
the disease is most prevalent soon after the time of greatest prevalence 
of influenza, tonsillitis, bronchitis, and pneumonia — diseases the specific 
causes of which enter by way of the air-passages. Rheumatism is least 
prevalent at the time of the diarrhceal and other diseases, the germs of 
which enter the alimentary canal. 

This evidence tends to show that the toxins formed in the intestinal 
diseases do not tend directly or indirectly toward rheumatism, or if they 
do, that there are still more powerful influences in the other direction. 
If the toxins are acid the normal alkalies in the intestines may neutralize 
them. At any rate, there is least rheumatism in August, when the intes- 
tinal diseases culminate, and coincidently with the decline of the intes- 
tinal diseases rheumatism increases — in fact, the curve representing the 
seasonal rise and fall of rheumatism is almost precisely the reverse of 
the curve representing the seasonal rise and fall of diarrhoea, cholera 
infantum, and cholera morbus. It is as if the acute intestinal diseases 
just mentioned are in some way preventive of rheumatism (Fig. 48). 

Another explanation may be that the rheumatism is not so frequent in 
summer, because the diseases which enter the body by way of the air- 
passages are not so common at this time of the year. 

According to accepted doctrines, it has been supposed that irritations 
of a mucous membrane by pathogenic bacteria cause to pass to that 
surface greatly increased numbers of leucocytes. Possibly greatly 
increased numbers do not go there, but decreased numbers return, 
and this may greatly reduce the number in the general circulation. In 
the intestines any leucocytes and products of destruction of leucocytes 
are likely to pass out of the body because of the diarrhoea. In the lungs 
and air-passages, unless coughed out, they remain. If rheumatism is 
caused by uric acid or other substance formed by the breaking down of 
the white blood-cells, and in the intestinal inflammations the leucocytes 
tend to pass out of the body, rheumatism should be, an it w, generally 
(lecrcofied during the general increase of the diarrhoeal intestinal diseases, 
and generally inereaaed, an it i% after the prevalence of such diseases as 
pneumonia, in which there is great accumulation of fibrin in the general 
circulation — probably the remains of the leucocytes (and comparatively 
few other corpuscles) which met with destruction in their " battle " with 
the pneumococci or their toxin, and some of which, during and following 
the prevalence of pneumonia, are absorbed into the general circulation. 

Whether or not those micro-organisms which cause the diseases in the 
air-passages enter into the general circulation more or less generally than 
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Fig. 48. 
INTESTINAL DISEASES, RE\/ERSE OP RHEUMATISM AND NEURALGIA* 
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do those pathogenic in the intestines, and thus tend, more or less, than do 
those in the intestines, to cause leucocytosis and consequent rheumatism, 
is a question for the bacteriologists to answer. 

Whether the toxins formed in the lungs and air-passages are absorbed 
into the general circulation, where they can destroy blood-cells, more 
generally than are those toxins formed in the intestines, is a question 
which ought to be answered by the physiological chemists ; and that are 
so absorbed is probable, since diarrhoea is so common in intestinal dis- 
eases, and, therefore, the tonics are eliminated. 

It appears to have been proved by Horbaczewski* that defective oxidi- 
zation of nuclein results in the formation of the xs^nthin bodies. " They 
are basic substances readily soluble in water." ^ Then the permanent 
accumulations in rheumatism and gout cannot be due to defective oxidi- 
zation of nuclein in the general circulation, because a very soluble sub- 
stance would readily pass out of the body, either by way of the kidneys 
or the intestine, and, therefore, could not accumulate in the fibrous 
tissues. Beside, the accumulations have been proved by analyses to be 
urates, and biurates which are still more insoluble than the urates.^ 

Rheumatism is not most frequent but least frequent during and follow- 
. ing the heat of summer, w^hen the atmospheric ozone is at its minimum, 
and when, because of the expansive influence of heat, the atmosphere is 
least condensed ; therefore, the least oxygen-containing air is inhaled. 

Probably, however, as there is then most sickness from diarrhoea and 
other diseases of the intestines, the ^' basic substances readily soluble in 
water " — ^the xanthin bases formed by the imperfect oxidization of nuclein 
— ^pass out of the body by way of the intestines. 

And at such times, as diarrhoeal diseases prevail, destruction of the 
white blood-cells, to supply the nuclein to be imperfectly oxidized into 
basic soluble substances, probably occurs in the intestinal tract, where 
the results of the nuclein oxidization may best be excreted, because 
destniction of the white blood-cells is caused by the toxins due to the 
micro-organisms.* 

One Possible Reason Why there is Most Intestinal Disease in the 
Heat of Summer. The fact that there is most intestinal disease in the 
heat of summer, when there is least rheumatism, suggests the question 
as to how much of the intestinal disease is due to the xanthin bodies, 

^ Wiener Academieberichte, 1889. 

^ Journal of American Medical Association, July 8, 1899, p. 60. 

» A. P. Luff. London Lancet, March 27, 1897 ; April 17, 1897, p. 1069, and June 11, 
1898. 

* Mathews. Journal of Boston Society of the Medical Sciences, June, 1899 ; Journal 
of ^\jnerican Medical Association, July 22, 1899, p. 216. Delezene ; mentioned in 
Progressive Medicine, June, 1899, pp. 267, 268. 



NEURALGIA, Q OUT AND RHEUMATISM. 



355 



or, as recently called, " alloxuric bases/^ ^ which are formed by the imper- 
fect oxidization of nuclein. If oxidized into urea the alloxuric bases 
would readily and harmlessly pass out of the body by way of the kid- 
neys ; but Graucher, Kolisch and Tandler, and Croftan having shown 
that the xanthin bodies cause epithelial nephritis when excreted by way 
of the kidneys, it seems reasonable to suspect that if excreted by way 
of the intestines they may cause diarrhoea and other derangements due 
to irritation of the intestinal epithelium. 

A diagram offered by Dr. Croftan, to illustrate the relationships of 
nuclein, oxygen, alloxuric bases, uric acid, and urea, is suggestive when 
considered in connection with diagrams exhibiting the relationships of 
rheumatism and the intestinal diseases (Fig. 49), and with two facts 
established by the Michigan sickness statistics : " The more atmospheric 
ozone the more rheumatism," and " the less atmospheric ozone the more 
intestinal disease.'' Dr. Croftan' s^ diagram is as follows : 



Fig. 49. 



Nuclein 



Oxygen 
and 
Heat 



Oxygen 



Heat 
without 
Oxygen 



Alloxuric Baset 



Oxygen 



T 



Oxygen 



Urea 



Why Do Not Rheumatism and Neuralgia Prevail More Frequently 
in December, January, and February ? The foregoing diagram may 
help to explain why, as, shown by the table (Fig. 48), there is in the 
winter months a slight departure from the uniformity which exists in all 
other months of the year. The table also (Fig. 48) shows that while in 
other months rheumatism and neuralgia are quantitatively the reverse of 
the intestinal diseases, in the coldest months there is less rheumatism and 
neuralgia than there should be in order to be quantitatively the reverse 
of the intestinal diseases. This should be true, as it is, if in the coldest 
months the air inhaled, being very condensed and containing much ozone, 
is able to oxidize into harmless urea the excess of uric acid formed by the 
partial oxidization of nuclein which results from the excessive destruc- 
tion of white blood-cells, this in turn being caused by the toxins of the 
micro-organisms of diseases of the throat and air-passages. 



* Journal of American Medical Association, July 8, 1899, pp. 60, 61 ; also (for an 
excellent presentation of the subject) ibid., July 31, 1897, pp. 216-221. 
» Ibid., July 1899, p. 60. 
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The Relation of Rheumatism to Inflammation of the Kidney. '^ As 

early as 1884, Gaucher^ discovered that the injection into the body of a 
healthy animal of small quantities of xanthin and hypoxanthin — ^both 
belonging to the group of alloxuric bodies — produces marked changes 
in the excreting cells of the kidney parenchyma — ^n^phrite epitheliale. 
Kolisch and Tandler* also made this observation. My own investi- 
gations, recently completed and not yet published, made with a view of 
corroborating these findings, positively demonstrate that both xanthin and 
hypoxanthin, when injected hypodermatically in the strength of a 0.3 
to 0.7 per cent, watery solution for a period of several months, produce 
granular degeneration of the epithelial cells lining the tubuli oontorti 
and a proliferation of the endothelium of the intertubular capillaries. 
Albumin was invariably found after a period of three weeks. We may 
say, therefore, that the presence of minute quantities of alloxuric bases 
in the circulation is capable of producing marked anatomical kidney 
changes." ^ 

The foregoing being true, it follows that so far as inflammation of the 
kidney is caused by the xanthin bodies, that disease should be most 
prevalent when those bodies are most formed in the body — namely, when 
the nucleins in the body are least perfectly oxidized. Atmospheric 
ozone is least abundant in summer ; and as the air is most expanded in 
summer, tissue or at least blood oxidization is then most defective for 
that reason also. 

What answer do sickness statistics give to the question, When is there 
most sickness from inflammation of the kidney ? The statistics prove 
that it follows a half-month or a month later than the rheumatisni. 

The diagram (Fig. 50) shows that inflammation of the kidney com- 
mences to increase in October — one month later than rheumatism 
commences ; and it continues to increase until April, the same month 
in which rheumatism reaches its maximum ; but it continues prevalent 
in May, declining one month after rheumatism has declined. 

This tends to prove that whatever causes that sickness which is 
reported as rheumatism, which term probably includes gout, also causes, 
later on, recognizable inflammation of the kidney. 

This does not support the views of Levison,* Kolisch* and others that 
" granular atrophy of the kidney is a constant precursor of gout,"* or 
that " graver manifestations of gout only make their appearance when 

1 Revue de M^d., 1888 ; Pathog^nie de Nephrites, Paris, 1886. 

2 Monograph Stuttgart, 1895. 

' Croftan. Journal of American Medical Association, July 8, 1899, pp. 60, 61. 

* Zeitschrift fiir klinische Medecin, vol. xxvi. 
^ Wiener klinische Wochenschrift, 1895. 

• Journal of American Medical Association, July 8, 1899. 
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the functions of the kidney become impaired from any cause/' ^ although 
it does suggest that gout or rheumatism is a precursor of inflammation 
of the kidney. In fact, this is conclusively proved by the Michigan 
sickness statistics, of which the diagram (Fig. 50) is an illustration. 
The evidence does not support the view that either rheumatism or 
inflammation of the kidney is caused by defective oxidation in the 
general circulation, because both diseases are more than usually preva- 
lent in months when there is more atmospheric ozone than usual and 
when the atmosphere is colder and more condensed than usual. 

Local Destruction of Nuclei and Formation of Allozuric Bases 
Suggested. The reasons why the prevalence of rheumatism is coexistent 
with excessive atmospheric ozone, notwithstanding it is caused by imper- 
fect oxidization of nuclein, are probably as follows : 

The infectious diseases of the throat, air-passages, and lungs are all 
increased during and immediately following the time of greatest coldness 
of the atmosphere — a time of excessive prevalence of ozone and the 
other throat irritants. The red blood-cells are the carriers of oxygen, 
and they do not go into the cartilages and white fibrous tissues where 
rheumatism has its seat. 

If through the destruction of white blood-cells by the toxins of the 
infectious diseases large numbers of the nuclei of those cells are liberated 
and carried with the blood-serum into the lymph-spaces, cartilage, and 
white fibrous tissue, where they accumulate, their oxidization tliere must 
necessarily be imperfect, in which case, according to the latest evidence, 
xanthin bodies must be formed ; thus the rheumatism is accounted for 
through local conditions. " We have no positive knowledge that the 
alloxuric bases are capable of producing these inflammatory and necrotic 
changes in the synovial membranes, but we do know that some substances 
other than uric acid must produce them before urate deposits occur (Levi- 
son), and we know, further, that alloxuric bases do produce the kidney 
changes, following which analogous urate deposits occur in those organs ; 
the assumption, therefore, that they are responsible for the joint lesions, 
too, is very probable." ^ 

Diet an Insufficient Preventiye of Rheumatism and €k>ut. If 
rheumatism follows the diseases of the air-passages because of success- 
ful resistance to the specific causes of those diseases, no change in diet 
is likely to greatly lessen rheumatism without greatly lessening the 
natural defences of the body against the diseases of the air -passages ; 
therefore, the importance of measures for the lessening of the specific 
causes of the diseases of the air-passages is most amazingly intensified. 

^ Futcher. Journal of American Medical Association, July 31, 1897. 
» Croftan. Ibid., July 8, 1899. 
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Of themselves, the diseases of the air-passages cause most deatlis ; if, in 
addition, they are the indirect cause of rheumatism and neuralgia — those 
diseases which cause most sickness, and which also lead to diseases of 
the heart and bloodvessels that result in a considerable proportion of 
the total mortality — the tremendous importance of restricting the diseases 
of the air-passages becomes apparent. 

WHAT DETERMINES THE SEAT OF A DISEASE AND ITS 
SPEGIFIG NATURE? 

What determines whether a given micro-organism shall lodge and 
reproduce itself in the lungs, in some joint, or in the brain or spinal 
cord, is an interesting question in etiology. 

There is conclusive evidence that when the pneumococcus is in the 
upper air-passages exposure to cold tends to cause pneumonia. The 
evidence that it is in some way caused by exposure to cold is of three 
kinds— experimental, clinical, and statistical. Many years ago Platania* 
produced pneumonia experimentally by exposing animals to cold and 
supplying the specific cause. From time immemorial it has been a 
common clinical observation that exposure to cold has been a frequent 
cause of pneumonia. The writer has demonstrated by abundant statistics 
that in given places pneumonia is quantitatively related to the tempera- 
ture of the atmosphere.* Although it is difficult to prove that this is 
because of the inhalation of cold air the writer believes it to be true. 

How the inhalation of cold air makes it possible for the pneumococcus 
to pass down into the bronchial tubes to the air-cells has not yet been 
experimentally proved, but it is reasonable to suppose that it may be 
through partial paralysis of the cilia, which normally tend to carry up, 
to be coughed out, any dust or particular substance which may gain 
entrance. Other explanations are plausible and have been suggested.^ 

It has been suggested that the explanation of the fact that cerebro- 
spinal meningitis not infrequently follows such exposures to cold as fall- 
ing into the water, and such shocks to the nervous system as exposure to 
cold after a hot bath or changing from heavy to light clothing, is that 
the general muscular tension throughout the body, brought about by such 
impression on the nervous system, causes unusual pressure in those blood- 
vessels of the brain and spinal cord which have not as thick walls as have 
those in other parts of the body, and that this tends to cause exudation there 

^ Bulletin G^n^rale de Th^rapeutiqoe, Paris, France, December 15, 1889, p. 522 ; Be- 
port of Secretary of Michigan State Board of Health, 1894, p. 204. 

' The Causation of Pneumonia. Annual Report of Michigan State Board of Health, 
1886; 

' The Causation of Influenza, etc. Annual Report of Michigan Slate Board of Health, 
1894, pp. 172, 179. 
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with the liberation of any micro-organisms which may be in the blood, 
capable of causing inflammation in the exudation thus induced. Thus 
whether as a result of such an experience a person shall have tubercular 
meningitis, pnemnococcus meningitis, diplococcus meningitis, or some 
other specific inflammation of the meninges, depends upon which one of 
those species, if any, is present in the general circulation. 



THE PREVENTION OF DISEASE BY THE REGULATION OF 

SPITTING. 

How to restrict the diseases of the air-passages has gradually become 
plain. It remains for those engaged in public health administration to 
obtain the cooperation of the people and to carry out practically what 
the several sanitary sciences have evolved. 

Bacteriology has given us reasonably exact knowledge of most of the 
pathogenic micro-organisms which cause the diseases of the air-passages. 

Knowledge has come to us from many sources, some of them unex- 
pected. Nausen's journey toward the North Pole yielded the information 
that outside of inhabited countries it is impossible to "take cold.'' 
Vital statistics had long since shown that density of population — 
proximity of persons — increases the mortality rate from communicable 
diseases. 

Disinfectants have been found, so that the way seems clear for man- 
kind to begin a war of extermination on the pathogenic micro-organisms. 

So long as the breeding-places of the germs of the diseases were not 
known, and the air was supposed to be full of them at all times, there 
was not much hope for their extermination. Now that we know that 
those which attack us by way of the air-passages are in great part bred 
in and spread from the air-passages, or at least from what goes out of 
the nose and mouth, it begins to loolc as if a great part of the work of 
their restriction and prevention will have been accomplished when man- 
kind shall have been taught to promptly destroy or disinfect whatever 
shall come out of the nose and mouth. 

Tlie great sanitary movement of the present time is that for the 
destruction or disinfection of all sputa. 

A coming sanitary movement of importance may be the more prompt 
disinfection of pocket-handkerchiefs. 

The list of diseases likely to be greatly and immediately lessened by 
these measures is a very long one, and includes most of the very fatal 
diseases and the greater portion of those which cause the most sickness. 

There is even reason to believe that the average age of those reported 
as having died of " old age " will be greater if the battles for life, that 
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now recur each winter against diseases which enter by way of the air- 
passages, can be made less frequent and against lessened combinations of 
different species of pathogenic micro-organisms. 



PNEUMONIA. 

Although no marked new discoveries relative to the causation or the 
restriction of pneumonia have recently occurred, it is one of the most 
important subjects in hygiene, because it usually endangers life more 
than does any other disease except consumption, and since consumption 
is being decreased, pneumonia is likely soon to be the leading cause of 
death ; indeed, it is reported to have caused more deaths than did any 
other disease in Michigan in 1898. 

The present status of the knowledge of the causation of pneumonia 
is such that leading boards of health which aim to promote the public 
welfare by a system of education of the people in the causation and 'best 
measures for the restriction and prevention of the most dangerous dis- 
eases, cannot much longer afford to neglect to teach the people how to 
restrict pneumonia. Realizing this, the Michigan State Board of Health 
has recently directed the preparation of a statement of the principal 
facts now known relative to pneumonia and its modes of spreading, with 
suggestions for its restriction. 

The micro-organisms which are the specific causes of the disease are 
now so well known that it would seem that it is time to class pneumonia 
among the dangerous communicable diseases, and to enter upon the work 
for its restriction. 

YELLOW FEVER. 

Although to the greater portion of this country yellow fever is of 
comparatively small consequence, especially when the total mortality 
from it is compared with tlie 140,000 deaths per year from consumption 
in the United States, yet to the Gulf States yellow fever is an important 
disease to be considered in any thorough summary of disease prevention. 

How important the disease appears to those who are officially charged 
with guarding the lives of the people of a great State can hardly be 
realized by persons in the extreme northern portion of the country, 
except by scanning the accounts of the excellent work done by those 
officials. 

In the New Orleans Medical and Surgical Journal for July, 1899, 
is an article by Edmond Souchon, the President of the Louisiana State 
Board of Health, entitled " Principles of Modern Scientific Sanitation 
and of Modern Scientific Quarantine," which, however, is confined 
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to the single disease yellow fever and to measures for its restriction. 
The point is emphasized that yellow fever develops within five days 
after exposure to the germs ; therefore, quarantine or isolation need 
not extend beyond that length of time after disinfection. '' Isolation, 
although a valuable adjuvant, is not absolutely necessary. The sheet- 
anchor is disinfection — that is, the destruction of the germs as fast as 
they leave the body of the patient through the excretions of all sorts, 
and before they turn into dust and infect the room, then the house and 
then the neighborhood. All that comes in contact with the patient — 
fingers, hands, persons, objects — must also be immediately disinfected. 
The room is the true battlefield. The fight must be made and won in it. 
The recognition of the first case is the keystone of scientific sanitation. 
It is, therefore, of the utmost importance that it should be at once 
reported, even if only suspicious in character.'' ^ 



TYPHOID FEVER. 

Modes by which T]rphoid Fever is Spread. The Bacillus 
Typhosus in the Ubixe. A very important addition has been made 
to our knowledge of the source of public danger in typhoid fever by 
recent researches verifying and perfecting the evidence that the bacillus 
of typhoid fever is present in the urine in a considerable proportion of 
the cases which occur, different investigators finding it in a slightly 
different proportion of the cases examined, but leaving it probable that 
in about one-fourth or more of the cases the urine contains the germs of 
the disease in very great numbers, in some cases the urine being a pure 
culture of the germ. 

The importance of this knowledge for public health purposes is verj' 
great. It enforces the disinfection of the urine of all typhoid patients, 
and of their shirts, underwear, pantaloons, and sheets.^ It explains, at 
once, those numerous instances of persons attending typhoid patients who 
contract the disease notwithstanding that every possible care has been 
taken to avoid eating food or drinking water that could be infected, and 
every possible care of the discharges from the bowels. The fact that 
slight drying does not always destroy the germs, and that the urine may 
be turbid with them, explains how a few drops on the linen of a patient 
may readily be the means of spreading the disease. 

This discovery was made as long ago as 1886, and in 1895, Drs. 
Wright and Semple^ published accounts of their experiments. They 

^ Page 3 of reprint of Dr. Souchon's paper. 

» Dr. Kober, in Report of Health Officer of District of Columbia, 1895, p. 269. 

■ London Lancet, July-December, 1895, pp. 196-199. 
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found the typhoid bacillus in six out of seven cases of typhoid fever. 
" In some cases the urine, even before incubation, is absolutely turbid 
with typhoid bacilli,'* ^ But it is mainly since Dr. P. Horton Smith's^ 
paper that attention has been attracted to the subject among English- 
speaking peoples. Methods of distinguishing the typhoid bacillus from 
other micro-organisms have been so improved that the evidence now is 
conclusive. 

An instance of a case of typhoid fever caused by the accidental swal- 
lowing, by a nurse, of a small quantity of urine of a typhoid patient 
is on record.' Although vomiting followed, yet she developed typhoid 
fever after an incubation period of twelve days.* 

The Typhoid Bacillus in the Bladder for Years without 
THE Fever. How typhoid fever may be widely spread, by a person who 
has not the fever and yet who is daily scattering the germs for a period 
of three years, may be learned from a report " On a Case of Cystitis of 
Three Years' Duration Due to the Typhoid Bacillus," by Thomas 
Houston.* The details of the history of this case (following the nurs- 
ing of two children who died, possibly of typhoid fever), of the bacteri- 
ological identification of the bacillus, of the absence of typhoid fever, 
yet of the occurrence of WidaPs reaction and of the evidence of the 
persistence of the typhoid bacillus in the bladder for three years, are 
well worked out and reported. 

Mr. Houston refers to " Cases in which abscesses containing typhoid 
bacilli have been observed six or seven years after the occurrence of 
typhoid fever in the patient." ^ 

An abscess is not likely to spread the disease until opened ; but a case 
of cystitis which scatters the typhoid bacilli for years is a serious menace 
to the public health. 

Richardson^ refers to a remarkable case,'^mentioned by Dr. Cushing, 
of Baltimore, of a man who had an attack of typhoid fever five years 
before. Ever since then there had been trouble with the urine, and 
investigation showed that there was cystitis present, with the typhoid 
bacillus in pure culture in the urine.® 

These cases may be exceptional, but they suggest two important lessons 
in public health administration : 

* London Lancet, July-December, 1895, p. 199. 

* Abstracted in British Medical Journal, February 13, 1897, and London Lancet, Feb- 
ruary 13, 1897. 

* Centralblatt fur Bakteriologie, 1898, vol. xzziii., p. 580. Petruschky. Philadelphia 
Medical Journal, May 28, 1898. 

* New York Medical Journal, June 26, 1898. 
^ British Medical Journal, January 14, 1899. 

* Flexner. Journal of Pathology and Bacteriology, vol. iii. 
^ Journal of Experimental Medicine, 1899, vol. iv. 

^ Journal of American Medical Association, March 18, 1899. 
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Until such time as there shall be general recognition of such cases 
of infectious cystitis, and thorough measures taken to disinfect the urine, 
clothing, and persons of such patients, public urinals and public privies 
should be considered as probably infected with the typhoid bacilli, and 
action should be taken in accordance therewith. Private urinals and 
privies must be considered as liable to be thus infected even though 
no case of typhoid fever has had access to them. 

" Richardson^ dwells particularly upon the value of urotropin as a 
urinary antiseptic, with especial reference to its use in typhoid fever. 
Nine cases were treated with urotropin, and in everj'^ one the bacilli 
promptly disappeared. This favorable result was accomplished in eight 
out of nine cases by the use of 60 grains or less of the drug ; one case 
required 200 grains to remove the organism. Freshly passed turbid 
urine, if acid in reaction, should always be regarded with suspicion when 
it is from typhoid patients or convalescents. When such urine, on 
microscopical examination, shows the presence of bacilli it is probable 
they are the typhoid bacilli, and the result of the cultures can thus be 
foretold." 

" From the foregoing considerations it may be concluded that inasmuch 
as the urine of typhoid fever patients may contain typhoid bacilli in 
enormous numbers for weeks, months, and even years, and thus consti- 
tute a grave danger not only to the patients but also to the public health, 
the necessity for rigid disinfection and supervision of their urine is at 
once apparent. It would, therefore, seem advisable that, as it is impos- 
sible without bacteriological examination to determine whether or not 
typhoid bacilli are present in a given urine, all typhoid patients should 
receive urotropin (30 grains daily for ten days), beginning as convales- 
cence is approached. In the struggle in which the profession of the 
United States is engaged against typhoid fever, such observations as are 
here referred to are certainly of the greatest importance. They point the 
way along which the practising physician may do his full duty in his 
attempts to arrest the spread of the disease when once established." ^ 

The Spread of Typhoid Fever by Flies. The extensive prev- 
alence of typhoid -fever in the United States armies during the recent 
war with Spain, notwithstanding the great increase of knowledge respect- 
ing the causation of the disease since the last preceding war, has led 
to very thorough investigations into the causes of such prevalence. 
The report of the committee appointed by the Surgeon-General of the 
War Department of the United States has not yet been made public, but 
preliminary stiitements have been made which indicate that the report 

^ Journal of Experimental Medicine, 1899, vol. iv. 

* Journal of American Medical Association, March 18, 1899, pp. 617, 618. 
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will contain evidence that one important factor in the spread of the 
disease was allowing flies to have access to the discharges from the 
bowels and bladders of infected persons, and the transferrence of the 
specific germs of the disease from those discharges to the food of the 
soldiers by the feet of flies.' 

Early in the war Surgeon-General Sternberg called the attention of 
the surgeons in the field to the importance of guarding against this 
source of danger.^ 

That tj^phoid fever may be spread in that manner has also been 
claimed to have been maintained by bacteriological experiment.* 

Experiences in Michigan have indicated that any camp, whether of 
soldiers, of lumbermen, or a camp-meeting, is liable to an outbreak of 
typhoid fever. The reason for this has not heretofore been plain, because 
no person actually sick with typhoid fever is likely to go to such a camp. 

Three facts conjoined may now supply the explanation and indicate 
the proper preventive measures : 

1. Camps are usually occupied in the season of warm weather, when 
flies are numerous. 

2. The urine from some convalescents from typhoid fever contains an 
abundance of the specific germs of the disease. 

3. Cystitis has been known to exist in a person for three years, during 
which time the urine contained the specific germs of typhoid fever.* 



PURIFIGATION OF FLOWINO WATER. SEDIMENTATION 

IN RESERVOIRS. 

The old idea that a sewage-polluted stream purifies itself in flowing a 
few miles is not held by modern sanitarians, yet it still stands in the way 
of progressive action. It was at first based upon the hypothesis that the 
disease-producing agents in the sewage were chemical compounds suscep- 
tible of easy destruction by oxidization by free exposure to the atmos- 
phere. At the time the idea was evolved the specific bacteriological 
causes of diseases were not known. At the present time the disease 
most commonly attributed to sewage-polluted water is typhoid fever, the 
specific cause of which is known to be not immediately destroyed by 
exposure in water the surface of which is in contact with the atmos- 
phere. 

" Taking all of the above facts into consideration, it appears to me 

' Journal of American Medical Association, June 10, 1899, p. 1292. 

« Ibid., May 7, 1898, p. 1133. 

» M. A. Veeder. Medical Record, September 17, 1898. 

* British Medical Journal, January 14, 1899, pp. 78, 79. 
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that the removal of impurities from rivers is more of a biological than 
a chemical queMion; and that in all discussions of the subject it is more 
important to consider the action of minute animals and plants, which may 
be looked upon as being indirectly most powerful chemical agents." * 
" The legitimate conclusion would seem to be that the minut-e forms of 
animal life are powerful agents in the self -purification of sewage-polluted 
waters ; but the conclusion which has been drawn, that, therefore, sewage- 
polluted streams are, after a few miles flow, fitted through the action of 
such and other natural agencies for drinking, is w^holly unjustified by 
the present state of knowledge of the subject as a whole. 

"Along with our knowledge of the purifying action of the minute 
animals and plants has grown up a more definite knowledge of the 
causation of typhoid fever, cholera, and the other water-borne commu- 
nicable diseases ; and before it can be positively affirmed that a sewage- 
polluted stream is safe for drinking after a few miles flow, it must be 
shown so definitely as to be beyond question, by those whose special 
studies have fitted them for intelligent judgment, that the purifying 
agencies have practically eliminated the germs of the water-borne com- 
municable diseases. Until such showing is clearly made, the proposition 
that crude sewage ought not to be turned into running streams, ponds, 
lakes, or other bodies of water, which either are or may be the sources 
of water-supplies, must be considered as holding good.'' ^ 

A good authority on this subject has recently said : " It has also grad- 
ually become plain that sedimentation and the destruction of micro- 
organisms by various agencies are more completely effected in standing 
than in moving water ; so that mo<lern sanitary science has reversed the 
tenet of thirty years ago, and now unhesitatingly affirms that it is quiet 
water rather than running water that ^ purifies itself.' As a corollary 
of this doctrine, which is supported by an overwhelming mass of evi- 
dence, it follows, as a matter of course, that those cities and towns which, 
trusting in the earlier teaching, unwisely introduced systems of supply 
yielding water drawn, uupurified, directly from swiftly-running streams 
are now finding themselves in an unfortunate predicament ; for in many 
of them it has been discovered that typhoid fever and kindred diseases 
are alarmingly abundant, and the conclusion Ls natural — inevitable, even 
— that in all probability the excess of typhoid fever from which many 
of them suffer is due to their use of uupurified, sewage-polluted river 
water." 3 

^ Sewage Disposal in the United States. By Geo. VV. Rafter, M.A.S.C.E., and M. N. 
Baker, Ph.B., p. 79. 

* Sewage Disposal in the United States. Rafter and Raker, p. 89. 

>• Prof. William T. Sedgwick, Lecturer on Sanitary Science, Massachusetts Institute of 
Technology ; Report upon the Sources of Typhoid Fever in Pittsburg, Pa., p. 17 ; Report 
of Filtration Commission, Pittsburg, Pa., January, 1899. 
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" The time element is also important because there is reason to believe 
that the germs of typhoid fever do not ordinarily multiply in natural 
waters, at least in northern latitudes, but, instead, gradually die out." * 

The time element is important, also, to permit of the purification of 
quiet waters by sedimentation. 



GEREBR0-8PINAL MENINGITIS. 

The epidemic of this disease in the spring of 1899 has caused new 
interest in its etiology, but until its etiology is reasonably well under- 
stood its restriction and prevention must wait. 

In a paper read before the Upper Peninsular Medical Society, at 
Calumet, Michigan, July 7, 1899, the writer of this article presented 
tables and diagrams proving that in Michigan epidemic meningitis occurs 
when those conditions which in ordinar)' years are coincident with the 
greatest prevalence of the diseases of the air-passages are intensified — 
the principal conditions being atmospheric cold and ozone — that the 
epidemic is most general in those parts of the State in which the cold 
and ozone are most pronounced ; that in non-epidemic years there are 
two seasons of increased prevalence of what is reported as meningitis — 
one, as in epidemic years, following the greatest prevalence of the dis- 
eases of the air-passages, in the spring ; the other in August, coincident 
with the greatest prevalence of intestinal diseases. 

" The diagrams and other evidences put before this meeting seem to 
prove that epidemic meningitis in Michigan occurs in the spring, and is 
dependent upon influenza, pneumonia, tuberculosis, and the other germ- 
diseases which usually enter the body by way of the air-passages during 
and following the exposure to cold, dry, ozonized atmosphere, or it is 
caused by germs which are effective under conditions similar to those 
which favor the spread of those diseases. 

" It seems also to be proved that, excluding those years in which 
meningitis was epidemic and unusually prevalent, the disease usually 
followed, and may be believed to have been in some way dependent upon, 
enteritis and the diarrhoeal diseases following the hot weather in summer. 
Whether or not the meningitis so generally prevalent in August is caused 
by the diplococcus intracellularis I have no certain knowledge, but I 
hope bacteriologists will take early opportunities to learn. Whether 
caused by that germ or by the same micro-organisms which cause the 
enteritis — such organisms as the streptococcus and bacillus coli — I believe 
that the summer meningitis, as well as the myelitis, will be prevented 
whenever the diarrhoeal diseases of summer are prevented, and that they 

* Report of Filtration Commission, Pittsburg, Pa., Januarj, 1899, page 18. 
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will be prevented through asepsis of foods and drinks, and especially 
lessened by the use of sterilized milk." 

In that paper, also, was a plea for the destruction or disinfection of 
all sputa and all discharges from the nose, in the hope that meningitis 
of all forms, as well as the other diseases which enter by way of the 
nose and mouth in cold weather, and possibly also some of those which 
prevail in warm weather, may thus be restricted. 



GENERAL PRINCIPLES OF ACTION IN PUBLIC HTOIENE. 

Of even greater importance than any single disease or cause of sick- 
ness or death are those general principles of action useful for the restric- 
tion or prevention of all diseases ; such, for instance, as that principle of 
action evolved in the United States about a quarter of a century ago, 
according to which a continuous " Campaign of Education " is main- 
tained by a State Board of Health, by means of compulsory notification 
to local health officers by householders and physicians of every case of a 
dangerous communicable disease and prompt report of every outbreak to 
the State Board of Health, which is responded to by the office of the 
State Board by sending to the infected locality brief printed instructions 
how to restrict the particular disease there present, with a request that the 
local health officer distribute the leaflets of instructions to the neighbors 
of the infected and placarded premises, thus placing in the hands of 
persons interested, because threatened, information which under other 
circiunstances would receive no attention. 

During the past year no very marked extension over new territory of 
this principle has come to my notice, yet gradually such extension occurs, 
and in States which have long acted on this principle diseases not for- 
merly dealt with have been included among those required to be reported, 
the conditions studied, and the persons most exposed instructed. An 
instance of this in the State of Michigan is the disease popularly known 
as consumption. A new law having been enforced, all deaths are 
required to be reported to the Secretary of State within four days after 
the close of each month. If a search through the reports reveals a 
dcjith from a dangerous communicable disease, not previously reported 
to the office of the State Board of Health as having been sick with that 
disease, a polite circular is sent to the physician who signed the certificate 
of the cause of death, stating that as tlie case has not been reported, it 
is thought possible that the report may not have been sent to the local 
health officer ; therefore, a blank report is sent for use in case it has not 
previously been reported. The law requires a report, under penalty of 
forfeiture. Only the name, age, sex, and residence of the patient is 
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required to be promptly reported by the physician, but later the local 
health officer is asked to learn all possible facts likely to prove useful for 
studying the modes of spreading and the causation of the disease. 
During the past year in Michigan this system for gaining a knowledge 
of the disease, and for distributing to persons who cough, and their 
friends, brief instructions for lessening the risk of spreading the disease, 
has been extended to consumption, and already valuable information has 
been gained. 

The Extent of the Sickness and Mortality from Consumption Les- 
sened by this Method. The system has not yet been in operation long 
enough to supply information of the total number of cases in the State 
of tubercular disease or the number having well-developed lung tuber- 
culosis. Indeed, there is not yet a State in the Union for which this 
information can be correctly stated. One method of attempting to gain 
this information indirectly is in operation in Michigan ; the local health 
officer is asked to report, relative to each consumptive who dies, the 
duration of the disease with a view of multiplying the annual total 
number of deaths by the average duration of the disease, thus gaining 
an idea of the number living. The deaths have been about three thou- 
sand per year ; therefore, there must have been in each year about that 
number of persons in the State who contracted the disease. 

Applying this reasoning to the United States, the annual average 
deaths from consumption having been estimated at the time of the last 
census as about 140,000, about that number of new cases must occur in 
each year. 

Inasmuch as a majority of the persons who die of consumption are at 
ages when, except for this disease, they should be in the prime of life 
(recent statistics in Michigan prove that over 50 per cent, of all the 
decedents from consumption are between the ages of fifteen and forty), the 
knowledge that in each year 140,000 persons will contract this dreadful 
disease should prompt the Congress of the United States to listen to the 
long-continued and urgent plea of physicians and sanitarians that the 
United States Government should establish and maintain a " Campaign 
of Education '' by a national board of health, which should cause a 
lessening of such a fearful drain upon the life and healtli of its people. 

The Utility of a System of Sanitary Education. An indication of 
what can probably be done by such a system of education is supplied by 
the results recently observed in Michigan, where such a system was vigor- 
ously commenced in 1891 and has been continued since then. Fig. /31 
exhibits the deaths from consumption per 100,000 inhabitants, reported 
to the Secretary of State for each year before and since 1891 ; and 
although not all deaths were reported, the system of reporting was the 
same in all the years embraced in that diagram. It Ls plain that pre- 
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vious to 1891 the deaths reported had never been less than 100 per 
100,000 inhabitants, and that since 1891 they have not exceeded that 
number, except in one year, and for that year the deaths reported were 
not as many as the average of preceding years. Since 1891 the deaths 
reported average 11 per cent, less in each year than they did previous 
to 1891, in which year the State Board of Health sent out thousands of 
its leaflets — ^to every physician, health official, minister, and newspaper, 
many of which published it entire, and many others in part. 



Fig. 51. 
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Since 1897 a new law results in the reporting of nearly every death 
which occurs, and during the past year the system of education has been 
extended by reason of the deaths being promptly reported ; it is confi- 
dently expected, therefore, that the statistics will soon show a still greater 
decrease in the mortality rates from consumption. But in the 11 per cent 
annual reduction in the mortality enough has already been shown to 
prove to any State which has not yet adopted the system, or to the Con- 
gress of the United States, that the system is practicable and successful. 



AIR BORNE AND WATER-BORNE DISEASES. 

. The Health Department of Chicago has recently entered upon an 
interesting study : " During the first four months of the current year an 
unusually great disparity between the number of deaths from what are 
here roughly grouped as the ' air-borne ' diseases and from those simi- 
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larly grouped as the ^ water-borne ' diseases attracted the attention of the 
department and led to such a study of possible causes as time and oppor- 
tunity have since afforded. . . . The ^ air-borne ' diseases include 
bronchitis, diphtheria, influenza, measles, pneumonia, scarlet fever, and 
whooping-cough. The 'water-borne' group includes cholera morbus, 
diarrhoea, dysentery, enteritis, gastro-enteritis, and typhoid fever." 

It is not claimed that the diseases are all correctly classified as yet, 
and it may be found that they need rearranging, especially as regards 
some of the "water-borne" group; but the classification and study 
should lead to .a distinct advance. 

The diagrams in this report exhibit the relations of the air-borne dis- 
eases to atmospheric temperature and other atmospheric conditions, and 
the relations of the water-borne diseases to the condition of the city 
water-supplies ; and although, as yet, they embrace too short periods 
(weeks) and too few observations, and include too many factors to make 
it possible to study them easily, yet when the data shall have been 
arranged by months, so that the accidental inequalities of the several 
weeks shall be divided by four and the results exhibited by full years, 
so as to give complete cycles, valuable information should be gained, 
especially if each meteorological or other condition is separately studied 
with each group of diseases. 



PRACTICAL THERAPEUTIC REFERENDUM. 

By E. Q. THORNTON, M.D. 

Abortion. The treatment of this condition may be conveniently 
considered under four headings : (1) Prophylactic treatment, instituted 
at the beginning of pregnancy to prevent the onset of symptoms in 
women who have previously aborted ; (2) treatment of threatened abor- 
tion ; (3) treatment of inevitable abortion ; (4) treatment of incomplete 
abortion. The treatment of the last two conditions has been fully 
considered on pp. 335 and 336, vol. iii. It is pointed out in the article 
of Dr. Norris that the usual diseases which cause abortion are syphilis, 
nephritis, valvular affections of the heart, and acute infectious diseases 
in which pyrexia is a prominent symptom. The following prescription 
may, therefore, be used in syphilitic cases : 

R. — Hydrargyri iodidi flavi gr. xij. 

Sacchari lactis q. s. 

Alcohol q. 8. 

Misce et fiant tabellse No. 1. 

Sig. — One tablet three times a day. 

The above to be employed from the beginning to the ending of preg- 
nancy, the number of tablets being increased or decreased as required. 
In malignant and urgent cases, in conjunction with mercury by the 
mouth, it may be given by inunction or hypodermatically until the 
disease comes under control. The oleate of mercury is probably the 
most agreeable mercurial for external use and gray oil for hypodermatic 
use : 

R. — Oleati hydrargyri ,^j. 

Sig. — About one to two drachms to be employed by inunction each day. 

R. — Olei hydrargyri (gray oil) fSijss. 

Olive oil (sterilized) f^vss. — M. 

Sig. — Two to three minims are to be injected deeply into subscapular or gluteal region 
every second or third day until slight tenderness of gums occurs ; then administer the 
drug every fourth, sixth, or tenth day, to keep patient under the influence of mercury. 

The hypodermatic injections should be discontinued as soon as marked 
manifestations of syphilis disappear. In patients who have previously 
undergone a thorough course of treatment by mercury, potassium iodide 
will often be found to give better results. 
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R. — Potassii iodidi 5j. 

Aquae bollientis q. 8. ad. f Jj. — M. 

Sig. — Five drops in a tablespoon fal of essence of pepsin after each meal, gradaallj 
increajsed until symptoms yield or tolerance of drug is established. 

In cases of nephritis with scanty urine and high arterial tension, 
nitroglycerin in doses of about y^ grain three or four times a day is 
our most valuable remedy. It may be administered either in solution 
or tablet triturates : 

bt. — Spiriti glonoini fSiv. 

Sig. —One drop in water three times a day. 

B . — Spiriti glonoini gtt. 1. 

S^cchari lactis q. s. 

Alcohol q. s. 

Misoe et fiant tabellee No. 1. 

Sig. — One tablet three times a day. 

In cases of nephritis with arterial relaxation, feeble heart., renal con- 
gestion, symphorol (sodium sulfocaffeate) is valuable : 

H. — Symphorolis jiv. 

Fiant tabellse No. xxiv. 

Sig. — One tablet three times a day. 

For the control of uterine bleeding in threatened abortion, the fol- 
lowing remedy has been suggested : 

HI. — Ilydrastinse hydrochloratis gr. iv. 

Pepsini saccharati 3J. 

Misoe et fiant chartulse No. xvi. 
Sig. — One powder every two hours. 

Acromegaly. Potassium iodide and extract of the pituitary body- 
have been employed as curative agents. The coal-tar analgesics are 
used to relieve the annoying headache, and phenacetine in doses of 5 to 
10 grains has been found valuable. The extract of pituitary body is 
usually ordered in capsules, as follows : 

H .— Opohypophysini ( Merck ) gr. xxv. 

Pone in capsulas No. 1. 

Sig. — One to two capsules three times a day. 

Addison*s Disease. The results of treatment of this disease by the 
administration of the dried extract of suprarenal gland and also the 
fresh gland are somewhat contradictory. Suckling reports (vol. ii. p. 
310) a case cured after treatment extending over a period of one year, 
the daily dose of the extract being increased from 10 grains to 200 
grains. Carmont advises against the use of the extract by hypodermatic 
injections, a patient to whom he administered the remedy having died 
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in twenty-four hours after the injection. The extract is best given in 

tablet form : 

B. — Extract! glandulae Buprarenalffi ^iv. 

Fiant tabellse compressae No. xlviii. 

Sig. — One tablet twice daily, to be increased. 

This treatment should be supplemented by the administration of 
strychnine, arsenic, iron, or quinine, together with rest, fresh air, inha- 
lations of oxygen, and carefully regulated diet. 

Ansemia. Treatment must be directed not only to increasing the 
number and quality of the corpuscles, but to the removal of the cause. 
As a result of experiments, Brown (vol. i. p. 304) believes that, unless 
combined with quinine, arsenic is of little value in the treatment of 
post-malarial aneemia. Koplik (vol. i. p. 182) calls attention to the 
fact that desiccated thyroid extract, in combination with iron, is of value 
in some cases of anaemia, and records a case of hydnemic ansemia with 
slight enlargement of the thyroid in which it proved of benefit. The 
following would be a suitable prescription for a child several years of age : 

B . — Extracti thyreoid! desic gr. xxiv. 

Ferratini gr. xxiv. 

Sacchari ^\}. 

Theobromatis 3ij. 

Misce et fiant tabellse compressse No. xxiv. 
Sig.— One to two tablets three times a day. 

T. Panzer (vol. ii. p. 275) has employed iron somatose with benefit 
in chlorosis and secondary anaemia. The advantages claimed for the 
preparation are that it is tasteless, does not disorder digestion, consti- 
pate, nor darken the teeth : 

R. — Ferri somatosi Jij. 

Fiant in chartalse No. xxiv. 

Sig. — One powder in half a glass of warm milk after meals. 

In leukaemia arsenic still appears to be the most valuable agent, but 
a number of reporters have advocated administering it in conjunc- 
tion with red bone marrow. The arsenic is best given in the form 
of the solution of arsenite of potassium, in doses of as large quantities 
as can be tolerated. About two or three ounces of bone marrow, taken 
from the bones after boiling, should be administered daily. Dried red 
bone marrow may be prescribed as follows : 

R. — Medallse assii rubri sice, paly ^iv. 

Fiant in chartulse No. xxiv. 

Sig. — One powder three times a day. 

The appearance of indican in the urine of a patient with pernicious 
anaemia indicates a process of internal putrefaction, and calls for calomel, 
salol, or other intestinal antiseptics (Grawitz, vol. ii. p. 284) : 
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K.— SSaloIi ;5ij. 

Fiant in chartalse No. xii. 

Sig. — One powder two hours after meals. 

Aneurism. Lancereaux and Huchard (vol. iii. p. 122) have reported 
upon the value of subcutaneous injections of gehxtin in the treatment of 
sacculated aneurism, while Bornet, Barth, and Deguy (vol. iii. pp. 122 
and 123) have called attention to the dangers and drawbacks in this 
method of treatment. A working formula is given below : 

R. — White gelatin 3 v. 

Sodium chloride gr. civ. 

Distilled water Oij.-Jj. 

Dissolve by the aid of heat and thoroughly sterilize. 

Inject 50 c.c. (1 J ounce) deeply into the tissues of buttock or loin, 
and place the patient absolutely at rest. The injection is to be repeated 
at intervals of about eight days. The same formula has been employed 
in various forms of hemorrhage. 

Angiocholitis. Toluylenediamine in 1 grain doses, taken twice a 
day, is favorably spoken of by Willoughby (vol. iv. p. 80) : 

K. — ^Toluylenediaminae gr. xii. 

Pone in capsulas ]^o. xij. 
Sig. — One capsule twice daily. 

Arterio-sclerosis. Vierordt is a firm believer in the value of iodine 
(vol. iii. p. 125), particularly in coronary angina, while L. von Schrotter 
takes an opposite view. The iodine may be employed in the form of 
potassium iodide, a saturated solution being ordered as follows : 

R. — Potassii iodidi ^j* 

Aquae bullientis q. s. ad. f Jj. — M. 

Sig. — Five drops in milk after meals, increased until symptoms yield or until iodism 
appears, when the remedy should be temporarily discontinued or the dose reduced. 

In the presence of inflammation of the kidneys the iodides should be 
employed cautiously. A. E. Marshall thinks well of a combination of 
digitalis and nitroglycerin. This is particularly suitable in cases where 
the heart is weak and the arterial tension high, and may be adminis- 
tered as follows : 

H. — Pulv. digitalis gr. xxiv. 

Glonoini gr. i. 

Misce et fiant in piluloe No. xxiv. 
Sig. — One pill every eight hours. 

In advanced stages, with stiffened arteries and cardiac dilatation, 
erythrol tetranitrate (vol. iii. p. 125) may be given in doses of about J 
grain every six hours, administered either in alcoholic solution or in 
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tablets, but it must not be triturated, as it is explosive upon percussion. 
This substance acts as a vasodilator : 

R. — Erythrolia tetranitratis gr. xxv. 

Sacchari lactis gr- 1x- 

Alcohol q. 8. 

Misce et fiant tabellse No. 1. 
Sig. — One tablet every six hours. 

Lancereaux and Paulesco (vol. iii. p. 126) have recommended iodo- 
thyrin in arterio-fibrosis in rheumatic and gouty subjects. The initial 
dose of 6 grains a day may be increased to a daily dose of 45 grains : 

R. — lodothyrin ^\j. 

Fiant tabellse compressse, No. 1. 

Sig —One tablet three times a day, to be increased. 

Ascites. H. Schlesinger (vol. iv. p. 89) has highly reconmiended 
urea in daily doses of 800 grains as a diuretic in cirrhosis of the liver : 

H.— Urea ^^j. 

Fiant in chartulse No. xxx. 

Sig. — A powder in a full glass of water three times a day. 

Apocynum has again come into more general use as an active diu- 
retic. Inasmuch as little care seems to have been exercised in the col- 
lection of this drug, if used it should be obtained from a reliable source : 

R. — Extracti apocyni fluidi f^j. 

Sig.— Five to ten drops in water three times a day. 

Asthma. Among the more recent remedial agents recommended for 
the relief of this affection are suprarenal extract (Swain, vol. iii. p. 
67), orthoform (Lichtwitz, vol. iii. p. 69), and oxycamphor (R. Jacob- 
son, vol. iii. p. 69). Suprarenal extract is best given in o-grain tablets, 
but is also useful in solution for application to engorged nasal mucous 
membranes : 

K. — Extracti sup rarenalae haemostatici . . • .^j- 

Aquae destillatse fgij.— M. 

Sig. — Instill a few drops into each nostril several times a day. 

Orthoform is best given in 1 O-grain powders by insufflation twice 
daily, while the oxycamphor is ordered in 50 per cent, alcoholic solution 
in doses of 10 to 30 minims in aromatic elixir or w^ine : 

R. — Orthoform 15 ij. 

Fiant in chartulse No. xij. 

Sig. — One powder used by insufflation once or twice daily. 

K. — Oxycamphorse (60 per cent, solution^ . . . f^iv 

Elixiris aromatici q. h. ad. f^iij. — Nf. 

Sig. — Teaspoonful in wineglassful of water twice or thrice daily. 
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Oxycamphor is said to relieve dyspnoea like morphine, but without 
the unpleasant after-effects. 

Blennorrhoea of Lachiymal Sac. Pergens, Walter, and Wicherkiewicz 
(vol. ii. p. 433) employ 10 to 20 per cent, aqueous solutions of protar- 
gol, first irrigating with a solution of boric acid : 

Ii . - Protargoli gr. xlv. vel 3J. 

Aquae deBtillatse fjj.— M. 

Sig. — To be used by injection. 

Bronchitis. Visanska refers (vol. iii. p. 60) to the employment of 
apomorphine in the treatment of acute bronchitis in children when the 
secretion is scanty and the cough hard and dry. He also thinks it a 
more valuable emetic than tartar emetic or ipecachuanha, especially 
where the excessive secretion so interferes with breathing as to render 
it desirable to produce emesis. James T. Whittaker's formulae in acute 
bronchitis in children is as follows (vol. iii. p. 61) : 

K. — Apomorphinse hydrochloratis gr. ss vel gr. j. 



. Rtt X. 

q. 8. ad. fjj. — M. 



Acidi hydrochlorici diluti 

Syrupi 

Aquse menthse piperitse 

Sig. — Half to a teaspoonful every two hours. 

Calculi. The reports of the use of piperazine to promote the solu- 
tion and disintegration of calculi have been very favorable in several 
instances. If employed the drug should be continued over long periods 
of time. As piperazine undergoes chemical change when kept in solu- 
tion for any length of time, the solution should be made fresh daily ; 
it is deliquescent, and, therefore, should not be dispensed in powders or 
tablets : 

B — Piperazinte ,^j. 

Pone in phialas No. xl. 

Sig. — The contents of a phial dissolved in a pint of water should be taken after each meal. 

Carbuncle. Hypodermatic injections into and about the affected 
area (vol. iii. p. 196) of pure carbolic acid are recommended by Man- 
ley. In the earlier stages 1 to 3 drops is sufficient, but in the suppura- 
tive stage large quantities (15 to 30 drops) are required. The method 
is said by Manley not to be painful, and he has not observed any result- 
ing toxic symptoms. Brewers' yeast three times a day has been highly 
recommended. Nuclein in doses of 15 to 45 grains three times a day 
has also been favorably spoken of : 

K- — Nuclein giv. 

Fiant tabellse corapressje No. xxiv. 

Sig. — One to two tablets three times a day. 

Gerebro-spinal Meningitis. In epidemic cerebro-spinal meningitis 
Dr. Gustav Schirmer {^New Yorker Medicinviche MonaJtschrift, 1898, vol. 
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X., No. 11) has reported very favorable results obtained by the inunction 
of unguenti Crede, an ointment of soluble metallic silver : 

R. — Unguenti Crede 3^"j' 

Sig. — Apply about an ounce daily by inunction. 

The nasal mucous membrane is to be cleaned with antiseptic solution, 
hot applications are to be made to the spine to relieve pain, and 3 to 10 
grains of trional given to induce sleep. 

Conjunctivitis. Morax, Axenfeld, and Sweet (vol. ii. p. 372) lay 

stress upon the value of solutions of zinc sulphate when other treatment 

has been of no value in diplococcus conjunctivitis : 

K.— Zinci sulphatis gr. ij vel gr. ix. 

Aquae destiUatse f.^j. — M. 

8ig. — Use freely as eye wash. 

Protargol, while of equal value with silver nitrate, is less irritating, and 
is now employed in the treatment of gonorrhoeal conjunctivitis (vol. ii. 
p. 375). After cleansing with solution of boric acid, protargol solution, 
5 to 20 per cent, in water, may be applied to the everted lid once a day, 
and a 1 per cent, solution instilled into the eye every two hours (vol. 
ii. pp. 375, 376, and 377) : 

R.— Protargoli gr. xxv vel gr. c. 

Aquse destillat* f ^j- — M. 

Sig. — To be applied to everted lid with cotton swab once daily after cleansing with 
solution of boric acid. 

H. — Protargoli gr. ivss. 

Aquse destillatse fgj.— M. 

Sig. — Instill several drops into the eye every two hours. 

Corneal Ulcers. As a means of rendering indistinct corneal ulcers 
(vol. ii. p. 381) visible a 2 per cent, alkaline solution of fluorescin in 
water may be in.stilled into the eye. The fluorescin gives a green color 
to that part of tlie cornea which is devoid of its epithelium, and the 
most minute ulcers are thereby made visible. Veasey ( vol. ii. p. 381) 
prefers toluidin-blue solution (1 : 50) for the same purpose, as it is 
less irritating and hastens healing and diminishes the discharge : 

ft. — Fluorescin gr. x. 

Sodii bicarbonatis gr. x. 

Aquae deslillatte. f gj.— M. 

H. D. Burns (vol. ii. p. 383) recommends formol in 1 : 1000 solution. 
It should not be forgotten that formol is very painful, even in the 
strength of 1 : 2000 : 

R. — Formaldehydi (40 per cent, solution) . . . git. j. 

Aquse destillatffi f^xviss. — M. 

Sig. — Instill into the eye every hour or two, to be followed by hot bathing of the eye. 
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For mild cases Knapp (vol. ii. p. 38.'5), under the influence of holo- 
caine, sterilizes with tincture of iodine or silver nitrate. 

It should be remembered that constitutional treatment is usually of 
the utmost importance in the treatment of corneal ulcers. Cassaripe 
ointment is favorably spoken of by Risley and Chandler (vol. ii. p. 
383) : 

H.^-<^'a88arip8B gr. xij. 

Petrolati gij.-M. 

Sig. — Appl^ small qaantity within lids two or three times a day. 

Cystitis. In pyogenic infection of the bladder the internal adminis> 
tration of urotropin is considered our most efficient agent (vol. iv. p. 
135). It is particularly applicable in cases with prostatic enlargement 
and inflammation : 

R. — Urotropini jiv. 

Fiant cachetaj No. xxiv. 

Slg. — One cachet three times a day, two hours after meals. 

For irrigations for the chronically inflamed bladder and prostate, 
weak solutions of the following substances are recommended (vol. iv. 
p. 135): Potassium permanganate against colon bacilli; corrosive sub- 
limate against the staphylococcus, streptococcus, typhoid, and tubercle 
bacilli ; copper sulphate against the gonococcus ; silver nitrate against 
all except the tubercle bacillus. The following is considered about the 
proper strength of solution to be employed : 

Ii. — Potassii perraanganatis gr. viij. 

Aquae de.stilIatoB Oiv. — M. 

Sig. —Warm gently and use by irrigation. 

Ii. — Ilydrargyri chloridi corrosivi gr. iv. 

Aquae destillatae Oiv. — M. 

Sig. — Warm gently and use by irrigation. 

Ii. — Cupri sulphatis gr. viij. 

Aquae destillatae . . . ' Oiv. — M, 

Sig. — Warm gently and use by irrigaliou. 

Ii. — Argenti nitratis gr. xvj. 

Aquae destillaUe Oiv. — M. 

Sig. — Warm gently and use by irrigation. 

The French school favors the use of iodoform emulsion (vol. iv. p. 
135) in the tubercular type. 

Diabetes Mellitus. Among the more recent remedies employed are 
pancreatic extract, liver extract, ox-gall, thyroid extract, yeast, man- 
ganese dioxide, jambul, uranium nitrate, mercuric chloride, and methyl- 
ene-blue ; l)ut none of those has supplanted or given such uniformly 
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good results as opium and its alkaloids, morphine and codeine, arsenic, 
and antipyrin (vol. i. pp. 130-134). 

Pancreatic extract is believed by Lcpine (vol. i. p. 131) to have a 
favorable effect upon glycolysis, but he insists that to have a favorable 
effect large quantities are necessary. It may be prescribed as follows : 

K . — Extracti pancreati 3 J- 

Fiant chartalse No. viii. 

Sig. — One powder with about equal bulk of sodium bicarbonate two hours after each 
meal. 

Thyroid extract frequently appears to make the patient worse, although 

in some obese patients it seems to have been used with benefit ; it is best 

given in compressed tablets : 

H. — Extracti glandulee thyreoid! .^ij. 

Fiant tabells oompressse No. xxiv. 

Sig. — One tablet after meals, increasing or decreasing the number according to the 
idiosyncrasies of the patient. 

Liver extract has been employed clinically and experimentally. 
There have been some favorable reports, although they need confirma- 
tion : 

B. — Heparis siccati Jiv. 

Fiant chartulse No. xxiv. 

Sig. — One powder in water three times a day. 

Ox-gall has been employed in diabetes with insufficient excretion of 
bile with intestinal fermentation. It may be administered in doses of 
5 to 20 grains three times a day, preferably several hours after meals : 

H. — Fills bovb purificati gij. 

Fiant pilule No. xlviii. 

Sig. — Two to four pills about two hours after each meal. 

Yeast has been found of some value, although liable to disturb diges- 
tion. It is administered in tablespoonful doses after meals. A good 
substitute for yeast may be found in nuclein, which is to be taken in 5- 
grain doses, with about a teaspoonfnl of sodium bicarbonate, two hours 
after meals. 

Manganese dioxide has been suggested by Lepine in treating the dis- 
ease in obese subjects. It should be given in large doses : 

R. — Mangani dioxidi gij. 

Fiant chartulee No. xxiv. 

Sig. — One powder after each meal. 

Jambul is believed by Lepine to restrict gly oogenesis : 

R. — Pulveris jamuni seminis gij. 

Pone in capsulas No. xxiv. 

Sig. — One capsule after meals, and increase. 
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Uranium nitrate, in doses of about one-sixth to one-fourth grain 
twice daily, has received the sanction of Bond and Daniels : 

R. — Uranii nitratis S*"* ^^• 

Syrupi saccharin! f 3 j. 

Aquae q. 8. ad. fgiij.— M. 

Sig. — ^Teaspoonful night and morning after food. 

Mercuric chloride is believed (by A. Meyer) to exert a specific action 
upon a suppositious ptomai'n or bacterium, which he considers to be the 
cause of the disease : 

Mc. — Hydrargjri chloridi corrosivl gr- j« 

Aquae destillatse ^S"j- — M. 

Sig. — Teaspoonful in a little water three times a day. 

Methylene-blue has been used successfully in two cases by Estay : 

ft. — Tetramethjlthyonine chloridi 3J. 

Fiant tabellee compressae No. xxiy. 

Sig. —One to two tablets after each meal. To be reduced in amount or withdrawn 
when the sclera develop a faint blue color. 

The treatment of diabetic coma by saline transfusion has many 
adherents. Oliver, Besson, Roget, and Balxay report cases in which 
consciousness was restored after this method of treatment had been 
employed (vol. ii. pp. 334 and 335). Either of the following formulae 
may be used : 

ft. — Sodii chloridi Siijfis. 

Aquae bullientis Oiv. — M. 

Sig. — After allowing to cool to about blood heat slowly transfuse into a large vein, 
using two to four pints. 

B. — Sodii bicarbonatis giij. 

Aquae bullientis Oiv.— M. 

Sig. — Allow to cool to about blood heat and slowly transfuse two to four pints into a 
large vein. 

Diarrhoea, Infantile. Lavage of the stomach is a most valuable 
means of controlling vomiting (vol. i. p. 124). Milk should be dis- 
continued for a few days, and the child put upon barley- or rice-water, 
brandy, and beef juice. The intestinal antiseptics employed are salicylic 
acid, salol, salophen, rcsorcin, creosote, naphtalin, benzol naphtol, 
thymol, etc. Professional opinion is still divided as to the value of 
intestinal antiseptics, and it should not be forgotten that all coal-tar 
derivatives are distinctly depressant, and should be used cautiously. 
The following prescriptions may be used : 

K.— Resorcini gr. viii. 

Glycerini fgj. 

Aquae . . . q. s. ad. fjj- — M. 

Sig. — Half to one teaspoonfu three times a day. 
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After the digestive canal has been freed of all products of fermenta- 
tion and irritation, astringents such as tannigen, bismuth salicylate, 
bismuth subgallate, bismuth subnitrate, bismuth subcarbonate (vol. i. 
p. 126) may be administered singly or combined with intestinal anti- 
septics, as follows. Dott^ recommends as an astringent the use of 
tannalbin : 

B. — Tannalbin! 3J. 

Fiant chartulee No. xx. 

Sig.— One powder every two hours. 

B. — Tannigen gr. xxiv. vel 3j. 

Fiant chartnlse No. xii. 

Sig. — One powder four times a day. 

Qt. — Bismuthi subgallatis gr. xxiv. 

Salopheni gr. xij. 

Misce et jQant ehartulse No. xii. 
Sig. — One powder four times a day. 

H. — Bismuthi salicylatis . gr. xxiv. vel 3j. 

Fiant chartulee No. xii. 

Sig. — One powder four times a day. 

H . — Bismuthi subnitratis 3 iss. 

Acacise ;^ij. 

Aquae creosoti ^ 3 ij- 

Aquse q. s. ad. fjj.— M. 

Sig. — Teaspoon ful three or four times a day. 

In conditions of exhaustion, especially when accompanied by the 
development of hydrocephaloid symptoms, the subcutaneous injections 
of saline solutions may be employed. The quantity to be used should 
be about four ounces three times a day (vol. i. p. 127). 

The artificial serum of Hayem may be employed in the same quanti- 
ties and in like manner, the formula of which is as follows : 

H. — Sodii sulphatis gr. v. 

Sodii chloridi gr. iss. 

Aquse destillatse buUientis f^ix.— M. 

The dietetic treatment is fully considered on pages 332 and 333, vol. i. 

Diphtheria. Although the mortality from this dreaded disease has 
been decidedly reduced by the use of diphtheritic antitoxin, the fact 
should not be lost sight of that the use of local and constitutional reme- 
dies is also of great value. 

The immunizing dose of diphtheria is about 500 units, to be injected 
subcutaneously into the cellular tissues of the back, loin, abdominal 
wall, or thigh. For a child two years of age with laryngeal stenosis, 
and in other severe cases, 1500 to 2000 units are injected, and repeated 

» Gazetta degli Ospedali e delle Cliniche, 1898, No. 136, p. 1447. 
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in twenty-four hours if there is no improvement, and again at the same 
interval if required. In severe cases in children under two years of 
age 1000 units is considered the initial dose. The throat should be 
gargled or swabbed at frequent intervals with a solution of hydrogen 
peroxide or Locffler's solution, applied on a pledget of cotton every 
three hours after wiping off the diphtheritic patch. I.K)effler's solution 
is as follows : 

K. — Mentholi 3ijs8. • 

Toluoli Six. 

Liqiioris ferri chloridi i^y 

Alcohol absoliiti ^SU- — M* 

Sig. — Wipe off mucous membrane with drj absorbent cotton and apply the solution 
on pledget of cotton pressed against the diseased area for ten seconds every three hours. 

When the disease attacks the nostrils a douche of a warm solution of 
chloride of sodium, three grains to the ounce of water, will be found 
useful for cleansing the cavity, thereby limiting secondary streptococcus 
infection. 

The internal administration of whiskey, iron, and quinine is fre- 
quently of considerable value for the purpose of combating sepsis as a 
result of absorption. A valuable combination is given below : 

B. — Tincturae ferri chloridi f^j. 

QuininsB hydrochloratis gr. xxiv. 

Glycerini fjij' 

Aquae q. s. ad. fjiij. — M. 

Sig. — Teaspoonful in water every four hours (for child four years of age). 

Eczema. Among the newer preparations employed is a 3 per cent, 
aqueous solution of methylene-blue in eczema of the ano-genital and 
groin region. This is recommended by Allen (vol. iii. p. 171) : 

li. — ^Tetramethylthionini chloridi gr. xiv. 

Aquae f.^iv. — M. 

Sig. — Apply on absorbent cotton several times a day. 

Hirschborn and Saalfeld (vol. iii. p. 173) recommend the employ- 
ment of naphtalin in acute oozing eczema : 

li. — Naphtalini gr. xv. 

Petrolati 3j-— M. 

Sig. — Apply freely. 

Hut.schneker claims most siitisfactory results in chronic cases by the 
application of 33 J per cent, of hydrargyrum vasogen (vol. iii. p. 173) : 

K. — Hydrargyri vasogen i 3J^- 

Adipis lana? hydros! ^vj. — M. 

Sig. — Apply freely. 

Endocarditis. Pain and inflammation may be relieved by the appli- 
wition of a series of small blisters along the course of tlie thinl, fourth, 
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fiftli, and sixth intercostal nerves to the front and side (Caeton, vol. iii. 

p. 141). Only one blister, about one inch square, is applied at a time, 

and repeated daily. The thermo-cautery is to be preferred to cantha- 

ridal collodion in the production of the blisters. 

Ulcerative endocarditis is usually a complication of septic processes, 

and is to be treated by remedies directed to preventing the development 

or neutralizing the effects of micro-organisms in the blood. Many 

newer agents claim attention, among which are salol, sodium sulpho- 

carbolate, mercuric chloride, and antistaphylococcic and anstreptocoocicj 

serum (vol. iii. p. 139) : 

B.— Saloli 3iv. 

Fiant chartulie No. xziv. 

Sig. — One powder three times a day. 

K . — Sodii sulphocarbolatis ,!5 iv. 

Aquae gaultheriffi q. s. ad. f^iij. — M. 

Sig. — Two teaspoonfals in water every four hours. 

Moritz reix)rts a cure in which he gave six daily injections of 5 c.c. 
(80 minims) of antistaphylococcic serum (vol. iii. p. 139). Contradictory 
results have been reported from the injections of antistreptococcic 
serum, the initial dose being 20 c.c. (f 3vj), repeated daily. 

Epilepsy. Almost all of the newer hypnotics have been recom- 
mended in the treatment of epilepsy, and among those that appear to 
have been of most value, either as palliative or curative, is bromalin, 
which is a white crystalline powder or colorless scales, readily soluble 
in water, and given in doses of 30 to 60 grains. It is said not to cause 
bromism. Rohrmann (vol. iii. p. 275) considers it as palliative, but 
not curative, as the attacks return when it is discontinued. 

H. — Bromalini Siijveljvi. 

Syrupi aurantii f ,^j. 

AquflB q. 8. ad. fjvj. — M. 

Sig. — Tablespoonful in water after raealH. 

Bromopyrine, which occurs in white needle-shape crystals, soluble in 
alcohol and warm water, is said to combine the properties of bromides 
and autipyrine, and has been employed with asserted success in prevent- 
ing the convulsive seizures. It may be administered in the siime doses 
as autipyrine, either in powder or dissolved in wine. Rubidium and 
ammonium bromide, occurring in a yellowish-white powder, soluble in 
water, have been successfully employed in doses of 10 to 30 grains three 
times a day. 

R. — Rubidii et ammonii bromidi .^ijvel5vj. 

Syrupi acaciffi f,?U- 

Aquae q. s. ad. f^vj. — M. 

Sig. — Tablespoonful in water after meals. 

25 
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Antipyrine has been successfully employed by Dott in the treatment 
of menstrual epilepsy which had previously resisted treatment by bro- 
mide. Commencing a few days before the expected period, three or 
four times daily a powder containing five grains of antipyrine and two 
grains of sodium bicarbonate were administered. For the first time in 
five years this period passed without symptoms, and the continuance of 
this treatment at subsequent periods was successful. The surgical 
treatment is fully considered on p. 75, vol. i. 

Epithelioma. Malignant growths should be treated surgically and 
excised when practicable. There are certain remedial agents which may 
be used to relieve pain, control symptoms, and remove fetor. Marsden's 
paste (vol. i. p. 30) has enjoyed considerable reputation for the removal 
of epithelioma of the skin. The formula is as follows : 

H' — Acidi arsenosi ^ij. 

Mucilaginis acacise 5j. — M. 

Sig.— Spread over growth and bind on with adhesive plaster ; after twenty-four hoars 
remove and apply poultice to remove necrotic tissue. 

Czerny's method (vol. i. p. 30) of treating epithelioma of the skin by 
the local use of arsenic solution may be employed. 
. The following lotion may be employed to control fetor where the 
growth can be reached : 

H • — Formaldehjdi (40 per cent, solution) .... gtt. viij. 
Aquae hydrogeni dioxidi ,?xvj. — M. 

Sig. — Use as wash every two hours. 

Gastric Carcinoma. To relieve pain of gastric cancer and assist 
digestion the following may be found useful : 

H. — Ext. condurango fld f.ly- 

Acidi hydrochlor. dil ^3 U* 

Syrupi acacise q. s. ad. i'^iv. — M. 

Sig. — ^Two teaspoonfuls in water before food. 

The following prescription may be employed in gastric cancer, to 
relieve pain, control vomiting, and prevent putrefaction : 

H. — Bismuthi subnitratis ^iv. 

Acidi carbolici gtt. xvj. 

Aquae chloroform! q. s. ad. 5 viij. — M. 

Sig. — Tablespoonful before food. 

Erysipelas. Reports of the treatment of erysipelas by injections of 
antistreptococcic serum (vol. iii. p. 192) by Marmorek, Cotton, Robinson, 
Andre, and Bristow are most favorable as to its value in cases in which 
we have reason to suspect nasal origin. Allen (vol. iii. p. 193) applies 
an aqueous solution of ichthyol, 50 per cent, strength, to the anterior 
nares, and as far as possible to the posterior nares also ; to the diseased 
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cutaneous areas a 25 per cent, solution in collodion is employed. Meta- 
kresolanytol in 1 to 3 per cent, solution has been successfully used in 
five cases by Koelzer (vol. iii. p. 194). 

B .— Metakresolanjtol Htxvj. 

Alcohol fSij.— M. 

Sig. — ^Paint the area for twenty or thirty minutes, and subsequently at intervals of two 
hours for ten minutes. If the disease is extensive only the edges are to be painted. 

Exophthalmic Otoitre. Potassium^ sodium^ or ammonium iodide are 
valuable to control the nervous symptoms, but strontium bromide, in 
doses of 10 to 30 grains for adults and 3 to 5 grains for children, is 
preferred by Gillespie.^ 

K.— Strontii bromidi fjiv. 

Aquse destillatfe q. s. f^iij.— M. 

Sig. — One to three teaspoonfuls in a glass of sweetened water, to be drunk at meal- 
time. 

R. Parker (vol. ii. p. 364) employed extract of thymus gland in four 
cases without obtaining any very positive results, although three of his 
patients showed some improvement. 

B. — Thymi siccati pulv 3ij. 

Fiant tabellee compressse No. zxiv. 

Sig. — One to two tablets three times a day. 

To quiet the irritable heart, Whitla recommends the application of a 
weak continuous current (10 to 12 La Planchet^s cells) to the cervical 
sympathetic. A large plate electrode attached to the negative pole should 
be placed upon the lower cervical spine, and the positive electrode moved 
about the skin in front of the sternomastoid muscles of each side. The 
occasional application of an ice-bag, or Leiter's coil, over the lower part 
of the neck and manubrium, with rest in bed, is considered valuable by 
Osier to relieve tachycardia. In the treatment of the anaemia, which is 
such a prominent symptom in this disease, arsenic, iron, and red bone- 
marrow are our most helpful agents. In cases with lowered arterial 
tension the extract of suprarenal gland, in moderate doses over a long 
period of time, has been employed with good effect. 

R. — Eztracti glandnlse suprarenalse ^{y. 

Pone in capsulas No. I. 

Sig.— One capsule after each meal. 

lodothyrin has been employed by Weiller (vol. ii. p. 364), who gave 
250 milligrammes (4 grains), first once a day, then twice a day, and 
finally thrice a day. 

* British Medical Journal, October 1, 1898. 
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K. — lodothyrini gr- xl. 

Fiant chartulse No. xl. 

Sig. — One powder daily, and gradually increase until three powders are taken daily. 

Oalactagognies. Drews and Joachim (vol. iii. p. 420) recommend the 
employment of somatose. 

R. — Somatoai Jiv. 

Sig. — One to two tablespoonfuls in a glass of luilic or cocoa several times a day. 

Oastralgia. Hirschbom (vol. iv. p. 54) speaks favorably of pyra- 
midon, a derivative of antipyrine, for relief of pain in pure gastralgia. 
It may be administered in doses of five to ten grains. 

B. — Pyramidon 3j. 

Fiant chartulie No. xii . 

Sig. — One to three powders daily, as required. 

Oastric Dilatation. Bandoin (vol. iv. p. 42) recommends ammonium 
fluoride to control fermentation with food stagnation. The beginning 
dose of ^^ grain may be increased to J grain three times a day. 

B. — Ammonii fluoridi gr* iv- 

Aqua? destillatee f 5j. — M. 

Sig, — Five drops in water three times a day, increased to thirty drops. 

To control fermentation, Einhorn (vol. iv. p. 42) recommends 3 to 5 
grains of resorcin. 

li. — Resorcini ^ij. 

Glycerin! f.^iv. 

Aquae q. s. ad. fjiij- — ^* 

Sig. — Teaspoonful in water three times a day. 

Oastric Hypersesthesia. Among other drugs recommended by Dr. 
Stockton (vol. iv. p. 54) is orexin. It may be given in doses of 2 to 6 
grains three times a day. 

H. — Orexini gr. xlviij. 

Pone in capsulas No. xxiv. 

Sig. — One capsule with a cup of beef juice three times a day. 

Oastric Indigestion. To increase gastric secretion Fremont (vol. iv. 
p. 23) recommends among other bitter tonics cardui benedictine (blessed 
thistle herb), simaruba (mountain damson bark), and menyanthes (buck- 
bean leaves). They may be administered in fluid extracts or in infu- 
sions. 

li. — Extracti cardui benedicti fluidi ^Sy- 

Sig. — Thirty to sixty drops in water after meals. 

R.— Simarubsecorticis J^s- 

Aquae bull ientis q. s. ad. fjvj. 

Misce et fiant infusum. 

Sig. — Tablespoonful after meals. 
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H. — Menyanthes foliorum 3iv. 

Aquae bullientis q. s. ad. fjvj. 

Misce et fiant infusum. 

Sig. — Tablespoonfnl after meals. 

Hay Fever. Orthoform insufflation into the nares and extract of 
suprarenal gland^ used either locally upon the nasal mucous membrane 
or taken internally, have been enthusiastically recommended. Litchwitz 
(vol. i. p. 427) has employed orthoform by insufflation in three cases. 
It is a white, voluminous, odorless, tasteless powder, permanent, non- 
hygroscopic, only slightly soluble in water, and produces a slight smarting 
sensation when applied to the mucous membrane. 

H.— Orthoformi 3J.— M. 

Sig. — About as much as can be held upon the thumb-nail is to be insufflated into each 
nostril night and morning. 

Extract of suprarenal gland may be prescribed in 5 to 10 grain doses 
three times a day, given in powder, capsules, or compressed tablets. 

H. — Extracti glandulse suprarenalse 3iy. 

Fiant tabellae oompreasse No. xxiv. 
Sig. — One tablet three times a day. 

Irrigation of the nasal cavities with hydrozone is considered by Alex- 
ander Rixa (vol. iii. p. 70) as a valuable means of preventing the disease. 

R.—Hydrozoni (30 vol.) fgiv.— M. 

Sig. — Two to six tablespoonfuls with half teaspoonful of sodium bicarbonate in twelve 
ounces of warm water as nasal douche twice or thrice daily. 

Hsrperidrosis. Unna speaks well of the following ointment (vol. iii. 
p. 153) to abolish the odor and diminish the hyperidrosis : 

R. — Formaldehydi (40 percent, solution) .... f3ij vel 3iv. 
Adipis lanse hydrosi fjj. — M. 

Sig. — Apply once or twice daily in hyperidrosis of hands, feet, or axilla. 

Influenza. In the early stages Butler Harris (vol. iii. p. 57) recom- 
mends salipyrin, which he claims relieves the pain and reduces fever 
without producing depression or collapse. 

R.- Salipyrinse 3ii. 

Pone in capsulas No. xxiv. 

Sig.— One capsule every two or three hours. 

Intestinal Autcintoxication. Chinosol, actol, benzonaphtol, and 
soluble silver of Cred6 (vol. iv. p. 70) are among the more recent 
remedies employed in treating this condition. 

R. — Chinosoli 3j. 

Pone in capsulas No. xxiv. 

Sig. — One capsule two hours after meals. 
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R. — Actolis gr. vj. 

Pone in capsulas No. xziv. 

Sig. — One capsule two hours after meals. 

B. — Benzonaphtolis 3J. 

Pone in capsulas No. xxx. 

Sig. — One to four capsules two hours after meals. 

Malaria. Euchinin (or euquinine), which is the ethyl carboDate of 
quinine, has been recommended by St. George Gray, Mori, Sukhomlin, 
Zangri and Peratoner, Lewkowicz, and Goniev (vol. i. pp. 301, 302, 
and 303). While the dose is somewhat larger than quinine, it is 
devoid of taste, and therefore particularly well suited for administra- 
tion to children. The daily dose for adults is from 15 to 45 grains. 

K . — Euchininee 5iy. 

Fiant chartulse No. xxiv. 

Sig. — A powder taken on the tongue six, four, and two hours before expected paroxysm. 

After the paroxysms have been aborted it should be continued in 
smaller doses for about six days. Chinopyrin, a concentrated aqueous 
solution of quinine hydrochloride (50 per cent.), and antipyrine (33J 
per cent.) have been recommended by Laveran and Gessard (vol. i. p. 
304) for hypodermatic use. 

A working formula is given below : 

B. — Quininse hydrochloratis gr. xxx. 

Antipyrine gr. xx. 

Aquse destillatee fjj. — M. 

Ten minims represent about eight grains of quinine and four and a 
half grains of antipyrine. Although the injection of ten minims of the 
above has given rise to unpleasant results, Lewkowicz (vol. i. p. 304) 
has administered as much as fifteen minims to a boy eight years of age. 

Menopause. The reports of employment of ovarian extract for 
relief of the ners'^ous and congestive symptoms during natural or arti- 
ficial menopause are somewhat contradictory, but the observations of F. 
Jayle (vol. ii. p. 15G) are most complete. It may be given in daily 
doses of 2 to 7 grains and increased : 

B. — Opoovariini 3iv. 

Fiant tabellse No. c. 

Sig. — One tablet three times a day, and increase. 

Motor Insufficiency of Stomach. Kiiss and Penzoldt (vol. iv. pp. 
47 and 48) recommend orexin. It may be given in doses of from 2 to 
6 grains, preferably in wafers or capsules, and followed by a draught of 
beef-tea or cocoa to prevent gastric irritation. 
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B.— Orexini gr, xlviij. 

Pone in capsulas No. sxiv. 

Sig.— One to three cupsoles once, twice, or thrice daily. 

Myoma Uteri. Polk's experience with thyroid extract and Shober's 
with mammary extract (vol. ii. p. 248) would appear to justify their 
experimental use when operative interference is not urgent. Ovarine 
has also been used with asserted value in several cases. 

R.— Extracti thyreodidi 3ij. 

Pone in capsulas No. xxiv. 

Sig. — One to four capsules three times a day. 

R. — Extracti mammee siocatie . . . ^iv. 

Fiant tabellae No. xxiv. 

Sig. — One to four capsules three times a day. 

R. — Opoovariini gij. 

Fiant tabellse No. xxiv. 

Sig. — One to two capsules three times a day. 

Obesity. Thyroglandin is a preparation of thyroid gland used by 
W. MacLennan (vol. ii. p. 351) in three cases. It was given in one- 
grain doses, three times a day, and rapidly increased until nine grains 
daily were administered. No unpleasant symptoms were noted in 
MacLennan's cases. 

R. — Thyroglandin gr. c 

Sacchari lactis gr. c. 

Misce et pone in capsulas No. c. 

Sig. — One capsule three times a day and increase. 

Ozsena. Among the more recent methods of treatment are by cupric 
electrolysis (vol. i. p. 421), injections of diphtheria antitoxin (vol. i. p. 
424), and the local application of resorcin or ichthyol (vol. i. p. 426). 

R. — Ichthyolis 3ij. 

Aquae destillatffi ^3vj. — M. 

Sig. — Apply to nasal mucous membrane after cleansing with 2 per cent, aqueous 
solution of ichthyol. 

Phthisis. The treatment by tuberculin, antituberculin, antitoxins, 
and serum is fully discussed in Dr. Ewart's article in vol. iii. p. 81. 

Dr. Albert Mann (vol. iii. p. 91) reports two cases which showed 
improvement from the intravenous injection of aqueous solutions of 1 
per cent, sodium cinnamate. 

R. — Sodii cinnamatis gr. v. 

Sodii chloridi gr- iij* 

Aquse destillatae f^J'S^- — ^* 

Sig. — One to two minims injected into median basilic or cephalic vein nt interyals of 
forty-eight hours, or twice or thrice a week. 
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Cough. Chaplin and Tunicliffe (vol. iii. p. 93) speak favorably of 

the value of guaiaoolate of piperidine, and Wainwright (vol. iii. p. 93) 

of eosote (valerianate of creosote), and geosote (valerianate of giiaiacol) 

to relieve irritable cough. The dose of piperidine guaiacolate is from 

5 to 20 grains three times a day, and of eosote and geosote from 3 to 9 

grains three times a day. 

B.— Piperidinse guaiacolatis 3ij. 

Pone in capsulas No. xxiv. 

Sig. — One to four capsules three times a day. 

R.— Creosoti Valeriana tis ,^j. 

Pone in capsulas No. xx. 

Sig. — One to three capsules three times a day. 

B. — Guaiacoli valerianatis 3j. 

Pone in capsulas No. xx. 

Sig. — One to three capsules three times a day. 

Dreser, Floret, Manges, and Strube (vol. iii. p. 95) prefer heroin to 



morphine or codeine to quiet the 



B. — Heroini 

Acidi acetici diluti 
Syrupi acidi citric! 
Aquse cinnamomi 

Sig. — One to two teaspoonfuls every two, three, or four hours. 



rritative cough. 



• gr. J. 
. f^ss. 

q. s. ad. f 3 iij. — M. 



Korte (vol. iii. p. 95) prefers dionin (ethylmorphine hydrochlorate) 
to other sedative for the purpose of quieting the cough and preventing 
night-sweats. 

B- — Ethyl morphinse hydrochlorntis gi*. v. 

Syrupi acidi citrici f^iv. 

Aquae q, s. ad. f,^j. — M. 

Sig. — Fifteen drops in water, as required, to control irritable cough. 

Peronine is recommended by Mayor and West (vol. iii. p. 96) for 
the purpose of controlling the irritable cough. 

B. — Peronini gr« j- 

Aquae 3v. — M. 

Sig. — One to two drops in a little water every two or three hours, or as required, to 
control cough. 

HAEMOPTYSIS. Bcrthe (vol. iii. p. 97) seems to have obtained good 
results in tuberculosis with recurrent hemorrhages by administering 
hepatic extract ; liver extract in doses of 5iii (12 grammes) by mouth or 
rectum, or 5v (150 grammes) of the freshly emulsified liver substance 
by rectum. The dried extract may be employed as follows : 

B. — Heparis siccati Jvj. 

Fiant chartulae No. xii. 

Sig. — A powder in an ounce of water by mouth or rectum to control hemorrhage. 
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Grabrilowisch (vol. iii. p. 97) recommends fluid extract of hydrastis 
canadensis in 30 drop doses for recurrent hemorrhage. 

Night-sweats. Thallium acetate (IJ-grain pills) is recommended 
by Combemale (vol. iii. p. 98) to control night-sweats. 

R. — ^Thallium acetatls gr- vj. 

Micse panis gr. viij. — M. 

Fiant in pilalse No. iii. 

Sig. — One pill an hour before the expected sweat 

The remedy should not be given for more than four successive days, 
for although no toxic symptoms have been produced, complete loss of 
hair has resulted in several cases from its prolonged use. Thallium 
acetate is said to continue to exert its effects for eight or ten days. 

Piperidine guaiacolate (vol. iii. p. 98), in doses of from 5 to 20 grains 

given an hour before the expected SAveat, has been successfully employed 

to prevent night-sweats. 

R. — Piperidinse guaiacolatis 5 ij. 

Pone in capsulas No. xziv. 

Sig — One to four capsules one to two hours before the expected sweat. 

Pneumonia. Silver nitrate in daily doses of J grain to J grain has 
been employed by Caccianiga (vol. iii. p. 51) in acute pneumonia in 
children, and is said to hasten the crisis. 

R. — Argenti nitratis . • gr- j* 
Ext. gljcyrrhizse puri gr. xl. 

Misce et fiant in pilulse No. xl. 

Sig — One pill every hour until ten pills have been taken each day. 

The reports of the use of Panels antipneumonic serum (vol. i. p. 388) 
are most flattering. 

Psoriasis. Rille has had good results in obstinate cases from the 
hypodermatic use of sodium cacodylate (vol. iii. p. 179) : 

R. — Sodii cacodylatis gr. Ivelgr. c. 

Aquae destillatse f gj. — M. 

Sig. — ^Ten to fifteen minims subcutaneously once a day. 

Whooping-cough. Among the more recent remedies recommended 
are saccharated extract of thymol, bromoform, and vapor of formalin 
(vol. iii. pp. 64 and 65). 

R.— Thymoli . 

Elixiri aromatici 
Sig.— Teaspoonful in water three times a day. 

R . — Bromoformi 

Syrupi lactucarii 
Spirit! yini gallici 

M.— (Shake well). 

Sig. — ^Teaspoonful (dY^ry four or six hours. For child of six years of age. 



f.5iij.-M. 



. . f^ss. 
q. 8. ad. fgiij. 
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K.— Formalin i Ulivj* 

Aqa« fjiv. — M. 

Sig. — To be used as spray in neighborhood of patient. Care shonld be taken not to 
get the spray in the eyes. 

Vomiting of Pregnancy. Orexin and its salts have been warmly 
recommended by Frommel, Rech, and others (vol. iii. p. 330). It is 
soluble in water, but irritating to the gastric mucous membrane. 

R.— Orexini ^ss. 

Pone in capsulas No. xii. 

Sig. — One capsule three times a day, followed by a draught of tea or cocoa to prevent 
gastric irritation. 
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of the normal urethra, 101 
pyogenic, infection of urethra with, 99 
Bacteriuria, 113 

treatment of, 113, 114 
Banti's disease, 83 

Basic principles of a nomenclature, 331 
Baths, mineral waters and, physiological 
action of, on blood and on excretion of 
urea and uric acic, 303 
Bending of bones, osteomyelitis with soft- 
ening and, 227 
Benign adenoma of thyroid, metastases to 
bone from, 245 
giant-celled sarcoma of bone, 235 
and malignant tumors of bone, 234 
Bier's osteoplastic method of amputation, 

180 
Biliary ducts, absorption of fats after liga- 
tion of pancreatic and, 308 
lithiasis, cholecystitis and angiocho- 
lilis, 77 
treatment of, 80 
Bismuth, subnitrate, in the treatment of 

gastric ulcer, 28 
Bladder, diseases of, 135 



Bladder, distention of, with air in cysto- 
tomy, 139 
drainage of, by retained catheter for 

cystitis, 135 
exstrophy of, 137 
extirpation and resection of, 137 
hernia of, 137 
pyogenic infections of, 112 
treatment of, 114 
reflex mechanism of, 317 
rupture of, 138 
typhoid bacilli in, 363 

bacillus infection of, 112 
treatment of, 114 
tumors, 136 
Bleeding from bladder, treatment of, 136 

renal. See Hsematuria. 
Blind, acuity of the senses of, and seeing 

people, 325 
Blood, 310 

bacillus aerogenes capsulatus in, durinz 

life, 174 
characteristics of, in cancer of stomach, 

33 
-corpuscles, researches upon the num- 
ber of red and white, 310 
gonococci in, 96 

inorganic salts and, relation of, to auto- 
maticity of heart- beat, 313 
physiological action of mineral waters 
and baths on, and on excretion of 
urine and uric acid, 303 
significance of, in ascitic fluid, 86 
-supply, hepatic, 74 
Bodies, free, as a cause of arthritis, 206 
in joints, 202 
operation on, 206 
Body, animal, the fate of carbon monoxide 

in, 315 
Boil, Delhi, Oriental sore or, 175 

treatment of, 176 
Bone, benign giant-celled sarcoma of, 235 
carcinomatous metastases in, from pri- 
mary carcinoma of prostate, 244 
metastases to, from benign adenoma of 

thyroid, 245 
squamous epithelioma and epithelial 
hyperplasia in sinuses and, following 
osteomyelitis, 229 
tumors of, benign and malignant, 234 
Bones, cysts of, 235 

and joints, tuberculosis of, 192 

relation between, and acute 
miliary tuberculosis, 193 
long, hollow, total resection of diaphysis 
of, for acute osteomyelitis, 231 
observations on sarcoma of, 243 
resection instead of amputation for 
malignant sarcoma of, 238 
osteomyelitis with softening and bend- 
ing of, 227 
pubic, osteomyelitis of, 226 
tuberculosis of shaft of long, hollow, 
193 
Bottini operation for disease of prostate, 
142, 145 
relative value of, 148 
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Bougie, oesophageal, ase of, in functional 

dysphagia, 18 
Boundary region of localized vision, studies 

in, 323 
Bruns' subperiosteal amputation of leg, 183 
Bullet wounds, emphysematous cellulitis in, 

159 



CATHETER, drainage of bladder by re- 
tained, in cystitis, 135 
ureteral, use of, in pyelitis, 115 
Catbeterism of renal pelvis, 131 
of ureters, 130 

for detection of ureteral calculus, 
130 
uses of, 131,132 
Catheterizing cystoscope, 131 
Catheters, sterilization of, 140 
Calculi, pancreatic, 92 
prostatic, 130 

detection of, 130 
renal, detection of, by Rontgen rays, 1 2S 
urinary, detection of, by R()ntgen rays, 

128 
vesical, 130 

cystotomy for, 139 
litholapaxy for, 138 
Calculus, ureteral, 129 

detection of, 129 
Calomel, in treatment of acute catarrhal 

gastritis, 24 
Canal, intestinal, absorption and excretion 

of iron in, 308 
Cancer. See Carcinoma. 
Capacity of stomach, 37 
Capsules, suprarenal, secretory nerves to, 

317 
Carbonic acid as a respiratory stimulus, 

314 
Carbon monoxide, fate of, in animal body, 

316 
Carcinoma of the oesophagus, 21 
of the pancreas, 93 

primary, of prostate, carcinomatous 
metastases in bone from, 244 
diagnosis of, 245 
of the stomach, 31 

characteristics of the blood in, 33 
diagnosis of, 32 
symptoms of, 31 
Carcinomatous metastases in bone from pri- 
mary carcinoma of prostate, 244 
Cartilages of knee, semilunar, subluxation 
of, 207 
diagnosis of, 209 
treatment of, 210 
Castration in disease of prostate, 141, 143 

relative value of, 148 
Catarrhal gastritis, acute, 24 
atrophic, 25 
chronic, 24 
Cause of hepatic insufficiency, 72 
Causes of essential renal hsematuria, 122 
of gastroptosis, 38 
of gastrorrhagia, 30 
Cell protoplasm, structure of, 299 



I Cells, animal, influence of saline solutions 

I upon volume of, 304 

; Cellulitis, emphysematous, 158. See also 

Emphysematous cellulitis. 
I Centres, cortical, development of, 318 
I in spinal cord, localization of, for mus- 

I culature of forearm and hand, 319 

I Cerebro-spinal meningitis, hygiene of, 367 
I Chambers of eye, is there a free communi- 
I cation between the anterior and posterior, 

323 
' Charcot's joints, operative treatment of, 
I 198 
Chemistry and action of the thyroid gland, 

316 
Children, osteomalacia in, 215 
Chloral acid in treatment of achlorhydria, 

52 
Chlorides in the urine, 285 
of pneumonia, 285 
diagnostic value of the diminution of, 
287 
Cholecystitis, angiocholitis, and biliary lith- 
iasis, 77 
treatment of, 80 
Chronic catarrhal gastritis, 24 
treatment of, 26 
enlargement of spleen, 82 
gonorrhoea and gleet, 104 
treatment of, 110 
indurative peritonitis, 84 
urethritis, non-venereal, 105 
Circulation, 310 
Cirrhosis of the liver, 75 

ventriculi, 25 
Cocaine in treatment of functional dys- 
phagia, 19 
Cold, heat and, local eflect of, in. operation, 

154 
Colic, appendicular, due to an enterolith, 59 
pancreatic, 92 
pseudo- appendicular, 61 
Colitis, lumbar colotomy in treatment of, 66 
mucomembranous, 66 
treatment of, 67 
Colon, idiopathic dilatation of, 64 
Colotomy, lumbar, in treatment of colitis, 

66 
Communication, free, between anterior and 

posterior chambers of the eye, 323 
Comparative researches as to acuity of 

senses in blind and seeing people, 32o 
Compensatory hypertrophy of one kidney, 

276, 280 
Compound fracture, emphysematous cellu- 
litis in, 164 
Congenital coxa vara, 250 

pathology of, 265 
displacements of kidneys, 273 
with deformity, 274 
Congestion of the liver, 74 
Connections, longitudinal, of human retina, 

323 
Consequences, physiological, of gastro- 
enterostomy, 306 
Constipation, 67 
treatment of, 68 
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Consamption, extent of sickness and mor- 
tality from, lessened by hygiene, 369 
Contraction, hour-glass, of stomach, 39 
Co-ordination of the ventricles, 310 
Cornea and lens, diffraction of light at, 322 
Coronary arteries, physiology and anatomy 

of, 311 
Corpuscles, blood-, researches upon number 

of red and white, 310 
Cortical centres, development of, 318 
Coxa vara, 246 

as an acquired condition, 266 
congenital, 250 

pathology of, 265 
deformity in, 251 

part played by strained mus- 
cles and ligaments in, 269 
diagnosis of, importance of Ront 

gen rays in, 269 
dinerential diagnosis of, 262 

between coxa vara trau- 
matica and true, 259 
etiology of, 255 
onset of, 251 

age of, 250 
pathology of, 263 
prognosis of, 255 

relation of, to arthritis deformans, 
268 
diseases of adolencence, 268 
osteomalacia, 267 
osteomyelitis, 267 
ostitis fibrosa, 267 
rhachitis, 266 
traumatism, 263 
tuberculosis, 268 
traumatica, 256 

position of fracture in, 257 
treatment of, 263, 272 
Current anatomical nomenclature, 328 

defects of, 329 
Curvature of neck of femur. See Coxa vara, 
Cyclic vomiting, 57 
Cystic enchon fibromata, 235 
Cystitis, causes of. 111 

treatment of, 114, 135 
Cystoscope, catheterizing, 131 
(Cystotomy, 13i) 
Cyst, pancreatic, 87 
Cysts of bones, 235 



Development of cortical centres, 318 
Diagnosis, diflTerential, between diverticalum 
and dilatation of oeeophagus, 20 
of coxa vara, 262 

traumatica and true coxa 
vara, 259 
of traumatic gangrene from rup- 
ture of inner arterial coats, 189 
of cancer of stomach, 31, 32 
of carcinoma of prostate, 245 
of coxa vara, importance of Rontgen 

rays in, 269 
of gastroectasis, 39 
of gastroptosis, 39 
of gonorrhcea, 103 
importance of an early osteomyelitis, 



DEFECTS of current anatomical nomen- 
clature, 329 
Deformity in coxa vara, 25 1 

part played by strained mus- 
cles and ligaments in, 269 
of oesophagus, 19 
Deglutition, movements of oesophagus and, 

17 
Delhi boil. Oriental sore or, 175 

treatment of, 176 

Detection of renal calculi by Rimtgen rays, | 

128 j 

of urinary calculi by Rontgen rays, 128 

Development of fat in animal organisms i 

under influence of phosphorus, 305 I 



I of pancreatic calculi, 92 

I of perforation in gastric ulcer, 27 

of subluxation of semilunar cartilages 
' of knee, 207, 209 

of tuberculosis of genito urinary or- 
gans, 115 
of stomach, tuberculin in, 35 
Diaphragmatic hernia as a cause of intes- 
tinal obstruction, 63 
Diaphysis of long, hollow bones, total resec- 
tion of, for acute osteomyelitis, 231 
Diastatic action of pancreatic juice, 307 
Dietetics, 55 

Diet in relation to rheumatism and gout, 
350, 358 
to uric acid excretion, 302 
Diffraction of light at cornea and lens, 322 
Digestion and absorption, 306 

through the intestine, 71 
medication and, 56 
of milk, 307 
I Digestive ferments, gastric secretion and, 
23 
tract, diseases of, 17 
Dilatation, idiopathic, of colon, 64 

of stomach, 32 
Disease uf adolescence, relation of coxa vara 
to a, 268 
Banti's, 83 
determinations of its seat and specific 

nature, 359 
intestinal, reason for its prevalence in 

summer, 354 
of pancreas, 93 

of prostate, operative treatment in, 
141 
Diseases, air-borne and water borne, hygi> 
ene and relations of, 370 
of the bladder, 135 
of digestive tract and allied organs, the 

liver, pancreas, and peritoneum. 17 
genito-urinary, in male, 96 
of the kidneys, 273 
of the oesophagus, 17 
of the pancreas. 87 
of the peritoneum, 84 
prevention of, by regulation of spitting, 

360 
of the prostate, 1 41 
treatment of, 141 
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Diseases, relative amount of sickness from 
different, 348 
of the spleen, 81 

of the stomach, electro-therapentics in, 
22 
Disinfection of the skin in operations, 157 
Disk-shaped kidney, 282 
Dislocation, gastric, 38 

in syringomyelia, 200 
prognosb of, 202 
Displacements, acquired, of kidneys, 275 
congenital, of kidneys, 273 
with deformity, 274 
Distention of bladder with air in cystotomy, 

139 
Division of splanchnic nerves, result of, 

309 
Drainage of bladder by the retained cath- 
eter for cystitip, 135 
Ducts, biliary and pancreatic, absorption of 

fats after ligature of, 308 
Duodenum, round ulcer of, 31 
Duration of life in subjects with but one 
kidney, 278 
of operation in relation to surgical 
shock, 152 
Dysentery, 65 

treatment of, 66 

Dysphagia, functional, 18 

treatment of, 19 



EDUCATION, sanitary, utility of a sys- 
tem of, 369 
Effect of removal of large quantities of kid- 
ney tissue, 296 
Effects, physiological, of alkalies and acids 
in extreme dilution, 305 
of extracts of hypophysis cerebri, 
312 
Electro-therapeutics in gastric diseases, 22 
Emphysematous cellulitis, 158 
in bullet wounds, 159 
in compound fractures, 164 
diagnosis of, 174 
in gunshot wounds, 162 
in recent lacerated wounds, 1 70 I 
phleffmon, 171, 173 | 

EnchonQbromata, cystic, 235 
Enlargement, chronic, of the spleen, 82 
Enterolith, appendicular colic due to an, 

59 
Enteroptosis, 67 

Epithelioma, squamous, and epithelial hy- 
perplasia in sinuses and bone following 
osteomyelitis, 229 
Erosions of the gastric mucous membrane, 

26 
Essential renal heematuria, 118 

treatment of, 120-124 
''Etatmamelon,''25 
Etiology of coxa vara, 255 

and pathology of osteomyelitis, recent 
views on, 228 
Eucaine in the treatment of functional dys- 
phagia, 19 
Eucasin, use of, in dietetics, 56 



Ex articulation of the whole upper ex- 
tremity, 186 
Excision of the seminal vesicle for chronic 
gonorrhoea. 111 
of the vas deferens in disease of pros- 
tate, 141, 144 
relative value of, 148 
Excretion of iron in the intestinal canal, 
absorption and, 308 
of urea and uric acid, physiological 
action of mineral waters and baths 
on the blood and, 303 
of uric acid and its relation to solubility, 
303 
relation of, to diet, 302 
Experimentally-produced osteomyelitis, his- 
tological research in, 229 
Exstrophy of the bladder, 137 
Extirpation and resection of bladder, 137 
of the stomach, total, effect of, upon as- 
similation, 33 
Extracts of hypophysis cerebri, physiologi- 
cal effects of, 312 
Eye, anterior and posterior chambers of the, 
is there a free communication between 
the, 323 

FAT in animal organism, development of, 
under the influence of phosphorus, 
305 
necrosis, 90 
Fats, absorption of, after ligature of the 

biliary and pancreatic ducts, 308 
Femur, curvature of the neck of the. See 

Coxa vara. 
Fermctnts, digestive, gastric secretion and, 

23 
Fever, typhoid. See Typhoid fever. 

yellow, hygiene of, 361 
Fistula, vesico-intestinal, 137 
Flies, typhoid fever spread by, 364 
Flowing water, purification of, 365 
Foot, Madura, 176 

clinical history of a case of, 176 
Forearm and hand, localization of centres 
in the spinal cord for musculature of the, 
319 
Fracture, position of, in coxa vara trau- 
matica, 357 
Fractures, compound, emphysematous cellu- 
litis in, 164 
dislocations, amputations, surgery of 
extremities and orthopedics, 151 
Free bodies as a cause of arthritis, 206 
in the points, 202 
operation for, 206 
Function of the spleen, 82 
Functional dysphagia, 18 
treatment of, 19 
Functions of the liver, 71 
Fusion of the kidney, 281 

GANGRENE, gas bacillus infection in a 
case of, following ligation of an 
artery, 172 
traumatic, 187 
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Gangrene, traumatic, from rui)ture of all the 
arterial coats, 190 
Hymptoms of, 191 
of the inner arterial coats, 187 
differential diagnosis 
of, 189 
Gangrenous pancreatitis, 90 
Gas bacillus infection, 1 58 

diagnosis of, 174 
in gangrene following liga- 
tion, 172 
Gastralgia, 54 

treatment of, 54 
Gastric diseases, electro- therapeutics in, 22 
dislocation, 38 

mucous membrane, erosions of, 26 
neurosis, 45 
secretion, 48 

and digestive ferments, 23 
tetany and its relation to dilatation of 

the stomach, 41 
ulcer, 26 

perforation of, 27 
treatment of, 28, 30 
Gasjtritis, acute catarrhal, 24 
atrophic catarrhal, 25 
chronic catarrhal, 24 

treatment of, 26 
Gastroectasis, 39 

Gastro-enterostomy, physiological conse- 
quences of, 306 
Gastroptosis, causes of, 38 

diagnosis of, 39 
Gastrorrhagia, causes of, 30 

treatment of, 29 
Gastrosuccorrhoea, 50 
treatment of, 50 
Gelatin in treatment of bleeding from the 
bladder, 136 
of gastrorrhagia, 29 
Genital organs, pyogenic infections of, 95 
Genito-urinary diseases in the male, and 
syphilis, 95 
organs, actinomycosis of, 118 
tuberculosis of, 115 
diagnosis of, 115 
treatment of, 116 
tract, pyogenic infection of, 96, 99 
Giant celled sarcoma of bone, benign, 235 
Gland, thyroid, chemistry and action of, 

316 
Glands, physiology of, 315 
Gleet, chronic gonorrha?a and, 104 

treatment of, 110 
Gloves, rubber, use of, 156 
Glycosuria in the diagnosis of pancreatic 

colic, 92 
Gonococci in the blood, 96 
Gonococcus infection, 96 

persistence of, 104 
toxins, 98 
Gonorrhoea, 96 

chronic, and gleet, 104 

treatment of, 110 
importance of diagnosis of, 103 
sequelae of, 105 
treatment of, 106 



Gonorrhoeal arthritis, treatment of, 197 
Gout, diet in relation to rheumatism and, 
350, 358 
neuralgia and rheumatism, hygiene of, 
349 
Guaiacol in treatment of tuberculosis of the 

genito-urinary organs, 116 
Gunshot wounds, emphysematous cellulitis 
in, 162 



HEMATURIA, 118 
treatment of, 121-124 
essential renal, 118 

treatment of, 120-124 
fisemoglobin, researches upon the amount 

of, 310 
Hand, forearm and, localization of centres 

in spinal cord for musculature of, 319 
Harris' instrument for isolation of secretions 

of the respective kidneys, 133 
Heart, anatomy and physiology of coronary 
arteries of, 311 
-beat, relation of blood and inorganic 

salts to automaticity of, 313 
co-ordination of the ventricles of, 810 
infarction in, 311 
physiological poisons of, 31 1 
Heat and cold, local effect of, in operation, 

154 
Hemorrhage, relation of, to shock, 155 
Hemorrhagic pancreatitis, 88 
symptoms of, 88 



Hepatic blood-supply, 74 

InsuflBiciency, 72 
I cause of, 72 

I diagnosis of, 72 

t treatment of, 72 

Hernia of the bladder, 137 
' diaphragmatic, as a cause of intestinal 

obstruction, 63 
I Hey's joint, Shafferjs apparatus for, 210, 211 
Hip-joint, amputation of, 186 
I Histological research in experimentally- 
produced acute osteomyelitis, 229 
I Horseshoe kidney, 281 
I Hydronephrosis, use of catheterism in, 132 
' Hygiene, 347 
, of cerebro-spinal meningitis, 367 

extent of sickness and mortality from 

consumption lessened by, 369 
of neuralgia, gout and rheumatism, 349 
of pneumonia, 361 
public, general principles of action in, 

368 
and relations of air»borne and water- 
I borne diseases, 370 

of typhoid fever, 362 
of yellow fever, 361 
Hyperchlorhydria, 40 
in gastric ulcer, 28 

treatment of, 28, 49 
gastric ulcer without, 27 

treatment of, 49 
' Hyperplasia, epithelial, and squamous epi- 
thelioma in sinuses and bone following 
I osteomyelitis, 229 
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Hypertrophy of one kidney, comncnsntory, 
276, 280 
of the kidney, 277, 278, 279 
Hypochlorhydria and achlorhydria, 51 

treatment of, 52 
Hypophysis cerebri, physiological eflects of 

extracts of, 312 
Hysterical spasm of the cesophagus, 18 
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ICTERUS in appendicitis, 60 
Idiopathic dilatation of colon, 64 
Importance of an early diagnosis and opera- 
tion in acute osteomyelitis, 233 
Importance of diagnosis in 

103 
Impotence as a sequel of gonorrhcea, 106 
Indurative peritonitis, chronic, 84 
Infants, acute osteomyelitis in, 225 
Infarction in the heart, 311 
Infection, auto-, of urethra, 103 
bacterial, of urine, 113 

treatment of, 113, 114 
gas bacillus, 158 

in a case of gangrene following 

ligation of an artery, 172 
diagnosis of, 1 74 
gonococcuR, 96 

persistence of, 104 
typhoid bacillus, of bladder, 112 

treatment of, 114 
of urethra with pyogenic bacteria 
Infections, 158 

pyogenic, of genital organs, 95 
of urinary tract. 111 

treatment of, 114 
Inflammation of the kidney, relation 
rheumatism to, 356 
of pancreas. See Pancreatitis. 
Influence of the kidney on metabolism, 315 
of phosphorus, development of fat in 

the animal organism under, 305 
protective, of the liver, 73 
of saline solutions upon the volume of 
animal cells, 304 
Influenza, its relation to appendicitis, 59 
Inhibitory fibres in the vagus for oesophagus 

and stomach , 322 
Innervation of the stomach, 21 

movements and, of small intestine, 321 
Inorganic salts, relation of blood and, to 

aulomaticity of the heart-beat, 313 
Insufficiency, hepatic, 72 
cause of, 72 
diagnosis of, 72 
treatment of, 72 
motor, of stomach, 47 

treatment of, 47 
renal, 125 

methods of testing for, 125, 126 
Intestinal auto-intoxication, 69 

canal, absorption and excretion of iron 

in, 308 
disease, reason for its prevalence in 

summer, 354 
fistulse, vesico-, 137 
obstruction, 62 



Intestinal obstruction, diaphragmatic hernia 
as a cause of, 63 
tuberculosis, 70 
Intestine, 58 

digestion and absorption through, 71 
movements and innervation of, 321 
Intestines, methods of examination of, 58 
Introductory to anatomy, 327 

to hygiene, 347 
Intussusception, 63 

treatment of, 63 
lodism, causing eruption in stomach, 57 
Iodoform in treatment of tuberculosis of 
genito-urinary organs, 1 16 
gonorrhoea, i Iron, absorption and excretion of, in intes- 
tinal canal, 308 
Irrigation of bladder in bacteriuria, 113 
with potassium permanganate in treat- 
ment of gonorrhoea, 106 
urethral, silver compounds with albu- 
min for, 109 
Isolation of secretions of respective kidneys, 
133 



[AUNDICE, 80 
u Joint, Hey's, Shaffer's apparatus for, 

210, 211 
JointK, bones and, tuberculosis of, relation 
between, and acute miliary tubercu- 
losis, 193 
Charcot's, operative treatment for, 198 
free bodies, as a cause of arthritis, 202, 
206 
operation for, *206 
lipomata of, 213 

origin of, 213 
surgery of, 192 

tubercular, operative treatment of, 196 
tuberculosis of bones and, 192 



KIDNEY, acquired displacements of, 275 
atrophy of, 276 

catheterism of pelvis of, 131 

compensatory hypertrophy of one, 276, 
280 

disk-shaped, 282 

fusion of, 281 

horseshoe, 281 

hynertrophy of, 277, 278, 279 

influence of, on metabolism, 315 

insufficiency and permeability, 1 25 
methods of testing, 125, 126 

malformations of, 275 

relation of rheumatism to inflammation 
of, 356 

resection of, for renal tuberculosis, 117 

sigmoid, 281 

single, 275, 281 

supernumerary, 275 

tissue, eflect of removal of large quan- 
tities of, 296 

tuberculosis of, nephrotomy and ne- 
phrectomy for, 116, 117 

wandering, in appendicitis, 59 
Kidneys, anomalies of, 273 
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Kidneys, anomalies of, congenital, with de- 1 
formity, 274 i 

with displacements, 273 ' 

diseases of, 273 I 

isolation of secretions of respective, 133 
tuberculosis of, 115, 116 
treatment of, 116 
Knee, semilunar cartilages of, subluxation 
of, 207 
diagnosis of, 209 
treatment of, 210 
Koranyi's method of testing renal insuffi- 
ciency, 126 



LACEKATED wounds, recent, emphyse- 
matous ceUnlitis in, 170 
Largin, use of, in treatment of gonorrhoea, 

109 
Laryngeal nerves, physiological action of 

the, 320 
Lens, cornea and, diflVaclion of light at, 

322 
Leucocytosis caused by micro-organisms, 
351 
relation of, to rheumatism, neuralgia, 
and gout, 350 
Ligaments, part played by strained muscles 
and, in production of deformity in coxa 
vara, 269 
Light, diffraction of, at cornea and lens, 322 
Lipomata of joints, 213 
origin of, 213 
Lithiasis, biliary, and cholecystitis and an- 
giocholitis, 77 
treatment of, 80 
Litholapaxy, 138 
Liver the, 71 

abscess of, 80 

acute yellow atrophy of, 74 
blood supply of, 74 
cirrhosis of, 75 
congestion of, 74 
functions of, 71 
protective influence of, 73 
syphilis of, 74 
Localization of centres in spinal cord for 

musculature of forearm ana hand, 319 
Localized vision, studies in boundary region 

of, 322 
Location of the stomach, guides to, 37 
Longitudinal connections of the human 

retina, 323 
Lumbar colotomy in treatment of colitis, (56 



MADUKA foot, 176 
clinical history of a case of, 176 
Malformations of the kidney, 275 
Malignant diwease of the pancreas, 93 

sarcoma of the long bones, resection 

instead of amputation for, 288 
tumors of bone, benign and, 231 
Massage or milking of the prostate in dis- 
ease, 141 
of the prostate and vesicles in treatment 
of chronic gonorrhcpa and gleet, 110 



Mechanical theory of uraemia, 289 
Mechanism, reflex, of the bladder, 317 
Medication and digestion, 56 
Men, osteomalacia in, 215, 218 
Meningitis, cerebro-spinal, hygiene of, 367 
Metabolism, 299 

of the nucleins, 301 

partial nephrectomy and influence of 
the kidney on, 315 
Metastases in bone, carcinomatous, from 
primary carcinoma of the prostate, 
244 
to bone from benign adenoma of the 
thyroid, 245 
Method, Bier's, of osteoplastic amputation, 
180 
of examining the spleen, 81 
Koranyi's, for testing renal insufli- 
ciency, 126 
Methods of examination of the intestines, 58 
of testing renal permeability, 125, 126 
Methylene-blue as a test for renal perme- 
ability, 125 
Micro-organisms, leucocytosis caused by, 

351 
Miliary tuberculosis, acute, relation between 
tuberculosis of bones and joints and, 193 
Milk, digestion of, 307 
"Milking" of the prostate and vesicles in 
the treatment of chronic gonorrhoea 
and gleet, 110 
or massage in disease of the prostate, 
141 
Mineral waters and baths, phyhiological 
action of, on the blood and on the excre 
tion of urea and uric acid, 303 
Mode of action of the mydriaca and myo- 

tica, 324 
Monsonia burkei in the treatment of gas- 
tric ulcer, 31 
ovata in the treatment of gastric ulcer, 
31 
Motion, the effect of, on gastric secretion, 24 
Motor insufficiency of the stomach, 47 
treatment of, 47 
neurosis of the stomach, 46 
treatment of, 47 
Movements and innervation of the small 

intestine, 320 
Mucomembranous colitis, treatment of, 67 
Muscle and ligaments, part played by 
strained, in production of deformity in 
coxa vara, 269 
Mycetoma, case of, 176 

clinical history of, 176 
Mydriaca, mode of action of the myotica 

and, 324 
Myotica, mode of action of the mydriaca 
and, 324 



N 



ECK of the femur, curvature of. See 
Coxa vara. 
Necrosis, fat, 90 
Nephralgia, 124 
Nephrectomy, partial, and the influence of 

the kidney on metabolism, 315 
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Nephrotomy for renal tuberculosis, 1 IG, 117 , 
Nerve, pneumogastric, inhibitory fibres in 
the, for the oesophagus and stomach , 322 , 
Nerves, laryngeal, physiological action of 
the, 320 
secretory, to the suprarenal capsules, 

317 
splanchnic, result of division of the, 301) ; 
Nervous system, physiology of the, 318 i 

vomiting, 58 
Neumann's instrument for isolation of the 

secretion of the respective kidneys, 133 
Neuralgia, gout, and rheumatism, hygiene 
of, 349 
rheumatism and, the reason they do not 
prevail more in winter, 355 
Neuroses, sensory, of the stomach, 53 

treatment of, 54 | 

Neurosis, gastric, 45 

motor, of the stomach, 46 
treatment of, 47 
Non-bacterial urethritis, 101 

-venereal urethritis, chronic, 105 

Nomenclature, anatomical, 327 I 

Nuclei, local destruction of, and formation | 

of alloxuric bases suggested as a cause of 

rheumatism, .V)8 

Nuclein in the treatment of tuberculosis tif 

the genito- urinary organs, 116 
Nucleins, the metabolism of the, 301 



OBSERVATIONS on sarcoma of long, 
bones, 243 
Obstruction, intestinal, 62 

diaphragmatic hernia as a cause 
of, 63 
of the ureters, results of, 278 ' 

Oesophageal pouch, 20 | 

CBs'jphagus, cancer of the, 21 
deformity of the, 19 
diseases of the, 17 
hysterical spasms of the, 18 | 

treatment of, 19 
movements of the, and deglutition, 17 
stenosis of the, 21 

and stomach, inhibitory fibres in vagus 
for, 322 
Onset of co^a vara, 25 1 

age of, 250 
Operation, Bottini, for disease of the pros- 
tate, 142, 145 
relative value of, 148 
duration of, in relation to surgical shock, 

152 
efiect of heat and cold in, 154 
for free-joint bodies, 206 
importance of an early diagnosis and, 

in acute osteomyelitis, 233 
time in relation to the exposed field in, 
153 
Operations, abdominal, element of time in, 
154 
disinfection of skin in, 157 
use of rubber gloves in, 156 
Operative technique, 156 

treatment in disease of the prostate, 141 



Operative treatment of Charcot's joints, 198 

of tubercular joints, 196 
Oppler-Boas bacillus in cancer of the stom- 
ach, 32 
Organs, genital, pyogenic infections of the, 
96 
genito-urinary, actinomycosis of the, 1 18 
tuberculosis of, 115 
diagnosis of, 115 
treatment of, 116 
Oriental sore or Delhi boil, 175 

treatment of, 176 
Origin of joint lipomata, 213 
Orthoforni in the treatment of functional 

dyspiiagia, 19 
Osteomalacia, 215 

in children and men, 215 
relation of coxa vara to, 267 
value of phosphorus as u test in, 215 
Osteomyelitis, 218 

acute, histological research in experi- 
mentally-produced, 229 
importance of an early diagnosis 

and operation in, 233 
in infants, 225 

total resection (»f the diaphysis of 
long, hollow bones for, 231 
amputation in, 180 
pneumococcus, 224 
of the pubic bones, 226 
recent views on etiology and pathology 

of, 228 
relation of coxa vara to, 267 
with softening and bending of the bones, 

227 
s(juamous epithelioma and epithelial 
hyperplasia in sinuses and bone, fol- 
lowing, 229 
streptococcus, 218 
Osteoplastic amputation, 180 
Ostitis fibrosa, relation of coxa vara to, 267 
Oxygen, use of, in treatment of ascites, 86 



PANCREAS, the, 87 
1 calculi of, 92 
diseases of, 87 

inflammation of. See Pancreatitis, 
malignant disease of, 93 
Pancreatic and biliary ducts, absorption of 
fats after ligature of the, 308 
calculi, 92 

symptoms of, 92 
colic, 92 
cyst, 87 

juice, diastatic action of, 307 
Pancreatitis, 87 

acute non hemorrhagic, 88 
symptoms of, 88 
fat necrosis in, 90 
gangrenous, 90 
hemorrhagic, 88 
symptoms of 88 
Partial nephrectomy and the influence of 

the kidney on metabolism, 315 
Patholorjy of coxa vara, 263 

of congenital coxa vara, 265 
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Pathology of osteomyelitis, recent views on 

etiology and, 2*28 
Pepsin, the influence of, on digestion, 23 
Peptic ulcer, 26 

Perforation of gastric ulcer, diagnosis of, 27 
Perioesophagitis, 19 
Peritoneum, the, 84 

diseases of the, 81 
Peritonitis, acute, 85 

chronic indurative, 84 
tubercular, 85 
Permanganate of potassium, irrigation with, 

in the treatment of gonorrhoea, 106 
Permeability, renal, 125 

methods of testing, 125, 126 I 

Phlegmon, emphysematous, 171, 173 
Phosph >rus, development of fat in the ani- , 
mal organism under the influence of, : 
305 
value of, in osteomalacia, 215 
Physiological action of certain mineral 
waters and baths on the blood 
and on the excretion of urea 
and uric acid, 303 
of the laryngeal nerves, 320 
consequences of gastro-enterostoroy, 306 
eflTects of alkalies and acids in extreme 
dilution, 305 
of extracts of hypophysis cerebri, 
312 
poisons of the heart, 311 
Physiology, 299 

anatomy and, of the coronary arteries, 

311 
of glands, 315 
of the nervous system, 318 
of smell, taste, sensations of the skin, 

and senses in general, 325 
of the special senses, 318 
of vision, 322 
Pneumococcus osteomyelitis, 224 
Pneumogastric nerve, inhibitory fibres in 
the, for the oesophagus and stomach, 322 
Pneumonia, chlorides in the urine in, 285 
value of their diminution, 287 
hygiene of, 261 
Poisons, physiological, of the heart, 311 
Position ami shape of the stomach, 35 
Posterior chamber of the eye, is there a free 
communication between the anterior and, 
323 
Potassium bichromate in the treatment of 
gastric ulcer, 30 
permanganate, irrigation with, in treat- 
ment of gonorrh(Ba, 106 
salts, in relation to toxicity of the urine, 
283 
Pouch, (esophageal, 20 
Prevention of disease by the regulation of 
spitting, 360 
of shock, le>5 
Primary carcinoma of the prostate, carcino- 
matous metastases in bone from, 244 
Principles, general, of action in public hy- 
giene, 368 
Prognosis of coxa vara, 255 

of dislocations in syringomyelia, 202 



Prostate, carcinoma of the, diagnosis of, 245 
diseases of the, operative treatment in, 
141 
treatment of, 141 
massage of the vesicles and, in the 
treatment of chronic gonorrhoea and 
gleet, 110 
primary carcinoma of the, carcinoma- 
tous metastases in bone from, 244 
Prostatic calculi, 130 

detection of, 130 
Protargol, use of, in the treatment of gonor- 
rhoea, 109 
Protective influence of the liver, 73 
Protoplasm, cell-structure of, 299 
Pseudo-appendicular colic, 61 
" Pseudo-gonococci," 99 
Pubic bones, osteomyelitis of the, 226 
Pubis, symphysis, tuberculosis of the, 195 

symptoms of, 195 
Public hygiene, general principles of action 

in, 368 
Purification of flowing water, 365 
Pyelitis, direct treatment of, 115 

use of catheterism in, 132 
Pyloric stenosis, 42 

treatment of, 45 
Pyogenic bacteria, infection of the urethra 
with, 99 
infections of the genital organs, 95 
of the urinary tract, 111 

treatment of, J 14 



RECENT lacerated wounds, emphysema- 
tous cellulitis in, 170 
Red and white blood- corpuscles, researches 

upon the number of, 310 
Reflex mechanism of the bladder, 317 
Regulation of spitting, prevention of disease 

by, 360 
Relation of bloo<l and inorganic salts to the 
automatic! ty of ihe heart-beat, 313 
of coxa vara to arthritis deformans, 26vS 
to a disease of adolescence, 268 
to osteomalacia, 267 
to osteomyelitis, 267 
to ostitis fibrosa. 267 
to rhachitis, 266 
to traumatism, 268 
to tuberculosis, 268 
excretion of uric acid and its, to solu- 
bility, 303 
of rheumatism to inflammation of the 

kidney, 356 
of uric acid excretion to diet, 302 
Relative amount of sickness from difierent 
diseases, 348 
value of castration, vasectomy and Bot- 
tini's operation in disease of the 
I prostate, 148 

Removal of large quantities of kidney tissue, 

effept of, 296 
Renal bleeding. See TTsematuria. 
I calculi, use of Rontgen ray in the diag- 
I nosis of, 128 

htematuria, essential, 118 
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Renal haematnria) treatment of, 120, 124 
insufficiency, 125 

methods for determining, 125, 12G 
pelvis, catheterLsm of, 131 
permeability, 125 

methods of testing, 125, 126 
tuberculosis. See Tuberculosis of the 
kidney. 
Research, histological, in experimentally- 
produced acute osteomyelitis, 229 
R^arches, comparative, as to the acuity of 
the senses in blind and seeing people, 
325 
upon the amount of haemoglobin and 
the number of red and white blood- 
corpuscles, 310 
Resection, extirpation and, of the bladder, 
137 
instead of amputation for malignant 

sarcoma of the long bones, 238 
of the kidney for renal tuberculosis, 

117 
total, of the diaphysis of long, hollow 
bones for acute osteomyelitis, 231 
Reservoirs, sedimentation of water in, 365 
Respiration, 310 
Respiratory stimulus, carbonic acid as a, 

314 
Result of division of the splanchnic nerves, 

309 
Results of obstruction of the ureters, 278 
Retina, longitudinal connections in the hu- 
man, 323 
Rhachitis, relation of coxa vara to, 366 
Rheumatism and gout, diet in relation to, 
350, 358 
hygiene of neuralgia, gout and, 349 
local destruction of nuclei and forma- 
tion of alloxuric bases suggested as a 
cause of, 358 
and neuralgia, the reason why they do 

not prevail more in winter, 355 
relation of, to inflammation of the kid- 
neys, 356 
Rontgen rays, detection of renal calculi by, 
128 
of urinary calculi by, 128 
importance of, in the diagnosis of 

coxa vara, 269 
use of, in detecting prostatic cal- 
culi, 130 
ureteral calculus, 129 
Rubber gloves, use of, 156 
Rupture of the arterial coats, traumatic 
gangrene from, 187, 190 
of the bladder, 138 



O ALINE solutions, influence of, upon the 

U volume of animal cells, 304 

Salol, use of, in bacteriuria, 113 

Salts, inorganic, relation of blood and, to 

autoroaticity of the heart-beat, 313 
Sanitary education, utility of a system of, 

369 
Sarcoma, benign giant-celled, of bone, 235 
of a limb, amputation in, 179 



Sarcoma of long bones, observations on, 243 
malignant, of the long bones, resection 
instead of amputation for, 238 
Secretion, gastric, 48 

and digestive ferments, 23 
Secretions, isolation of the, of the respective 

kidneys, 183 
Secretory nerves to the suprarenal capsules, 

317 
Sedimentation of water in reservoirs, 365 
Semilunar cartilages of the knee, subluxa- 
tion of, 207 
diagnosis of, 209 
treatment of, 210 
Seminal vesicle, excision of, for chronic 

gonorrha?a, 111 
Sensations of the skin, physiology of, 325 
Senses of blind and seeing people, acuity 
of, 325 
physiology of the, 325 
special, physiology of the, 318 
Sensory neuroses of the stomach, 53 

treatment of, 64 
Sequelae of gonorrhoea, 105 
ShaflTer's apparatus for Hey's joint, 210, 

211 
Shape and position of the stomach, 35 
j Shock, prevention of, 155 
I surgical, 151. <S>e o^ Surgical shock, 
anaesthesia in relation to, 153 
duration of operation in relation 
to, 152 
Sickness, relative amount of, from different 

diseases, 348 
Sigmoid kidney, 281 
Significance of blood in ascitic fluid, 86 
Silver compounds with albumin for ure- 
thral irrigation, 109 
nitrate in the treatment of bleeding 
from the bladder, 136 
use of, in bacteriuria, 113 
Sinuses and bone, squamous epithelioma 
and epithelial hyperplasia in, following 
osteomyelitis, 229 
Skin, disinfection of the, in operations, 157 

sensations of the, physiologv of, 325 
Small intestine, movements and innervation 

of the, 321 
Smell, physiology of sense of, 325 
Softening of bones, osteomyelitis with, 227 
Solubility, excretion of uric acid and its re- 
lation to, 303 
Solutions, saline, influence of, upon the vol- 
ume of animal cells, 304 
Sore, oriental, or Delhi boil, 175 

treatment of, 176 
Spasms, hysterical, of the oesophagus, 18 
Special nerves, physiology of the, 318 
Spinal cord, localization of centres in, for 
musculature of the forearm and hand, 319 
Spitting, prevention of disease by the regu- 
lation of, 360 
Splanchnic nerves, result of division of the, 

309 
Spleen, 81 

Banti's disease of, 83 
chronic enlargement of, 82 
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Spleen, function of, 82 

method of examining, 81 
Splenic anaemia, 83 
Splenomegaly, • 82 

Sqaamous epithelioma and epithelial hy- 
perplasia in sinuses and bone following 
osteomyelitis, 229 
Staphylococcus aureus in infection of the 

genito- urinary tract, 100 
Stenosis of the oesophagus, 21 
of the pylorus, 42 
treatment of, 45 
Sterility as a sequel of gonorrhoea, 105 
Sterilization of catheters, 140 
Stimulus, respiratory, carbonic acid ns a, 

314 
Stomach, cancer of the, 31 
the blood in, 33 
diagnosis of, 32 
symptoms of, 31 
capacity of the, 37 
-contents, stagnation of, 40 
dilatation of the, 39 

treatment of, 42 
gastric tetany and its relation to, 41 
diseases of the, 21 
dislocation of the, 38 
erosions of the mucous membranes of 

the, 26 
hour-glass contraction of the, 39 
hyperchlorhydria of the, 49 
treatment of, 49 
and achlorhydria of the, 51 
treatment of, 52 
inhibitory fibres in the vagus for (eso- 
phagus and, 322 
innervation of the, 21 
location of the, guides to, 37 
motor insufficiency of the, 47 
neurosis of the, 46 

treatment of, 47 
treatment of, 47 
secretion of the, 23 
sensory neuroses of the, 53 

treatment of, 54 
shape and position of the, 35 
syphilis of the, 34 
total extirpation of the, effect upon 

assimilation, 33 
tuberculosis of the, 34 
Stools, character of, in malignant disease of 

the pancreas, 93 
Streptococcus osteomyelitis, 21S 
Stricture of the oesophagus, 21 

of the ureters, use of catheterism in, 131 
urethral, 140 

treatment of, 140 
Structure of cell protoplasm, 299 
Subluxation of the semilunar cartilages of 
the knee. 207 
diagnosis of, 209 
treatment of, 210 
Subperiosteal amputation, Bruns', 183 
Superheated air, treatment of arthritivS with, 

196 
Suprarenal capsules, secretory nerves to the, 
317 



Surgery of joints, 192 
Surgical shock, 151 

ansesthesia in relation to, 153 
duration of operation in relation 

to, 152 
relation of hemorrhage to, 155 
treatment of, 156 
treatment of tuberculosis of the genito- 
urinary organs, 116 
Symphysis pubis, tuberculosis of the, 195 

symptoms of, 195 
Symptoms of acute non-hemorrhagic pan- 
creatitis, 88 
I of atrophic catarrhal gastritis, 25 
of cancer of the stomach, 31 
of hemorrhagic pancreatitis, 88 
of pancreatic calculi, 92 
I of traumatic gangrene from rupture of 

the arterial coats, 191 
I of tuberculosis of the symphvsis pubis, 

195 
Syphilis as a cause of renal bleeding, 121 
I genito-urinary diseases in the male and, 
' 95 

I of the liver, 74 
I of the stomach, 34 

' stricture of the oesophagus following, 
I 21 

I Syringomyelia, dislocation in, 200 

prognosis of, 202 
System, neryous, physiology of the, 318 
I of sanitary education, utility of, 369 

I 

TANNIC acid, antipyrin and, mixture in 
the treatment of bleeding from the 
' . bladder, 136 

I Taste, physiology of the sense of, 325 
Technique, operative, 156 
i Test for hepatic insufficiency, 72 
I Tests for renal permeability, 125, 126 
Tetany, gastric, and its relation to dilatation 
' of the stomach, 41 
; Theories of ursemia, mechanical, 289 

toxic, 293 
Thyroid gland, benign adenoma of the, 
I metastases to bone from, 245 

chemistry and action of the, 316 
' Toluylendiamine in the treatment of angio- 

cholitis, 80 
Tongue, urticaria of the, as a complication 
' of achlorhydria, 52 
I Total resection of the diaphysis of long, 
hollow bones for acute osteomyelitis, 
231 
Toxic theories of uraemia, 293 
Toxicity of urine, 282 

potassium salts in relation to, 283 
urea in relation to, 283 
urinary pigment in relation to, 284 
Toxins, gonococcus, 98 
I Traumatic coxa vara, 256 
gangrene, 187 

from rupture of the inner arterial 
coatB, 187 
difierential diagnosis 
of, 189 
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Traumatic gangrene, from rui>ture of all the 
arterial coats, 1 90 
symptoms of, 191 
Traumatism, relation of coxa vara to, 368 
Treatment of acute catarrhal gastritis, 24 
of appendicitis, 61 

of arthritis with superheated air, 196 
of ascites, 86 
of bacteriuria, 113, 114 
of biliary lithiasis, cholecystitis, and 

angiocholitis, 80 
of bleeding from the bladder, 136 
of chronic catarrhal gastritis, 26 

gonorrhoea and gleet, 110 
of constipation, 68 
of coxa vara, 263, 272 
of cystitis, 135 

of Delhi boil or Oriental sore, 176 
direct, of pyelitis, 115 
of diseases of the prostate, 141 
of dysentery, 66 
of gastralgia, 54 
of gastric dilatation, 42 
ulcer, 28, 30 

of hyperchlorhydria in, 28 
of gastrorrhagia, 29 
of gastrosuccorrha'a, 50 
of gonorrha?a, 106 
of gonorrheal arthritis, 197 
of haematuria, 120, 121, 122, 124 
of hepatic insufficiency, 72 
. of hyperchlorhydria, 49 
of hypochlorhydria and achlorhydria, 

52 
of hysterical spasms of the oesophagus, 

19 
of infections of the urinary tract, 114, 
of intussusception, 63 
of motor neurosis of the stomach, 47 
insufficiency of the stomach, 47 
of mucomcmbranouH colitis, 67 
operative, in disease of the pfostate, 
141 
of Charcot's joints, 198 
of tubercular joints, 196 
of pyloric stenosis, 45 
of sensory neuroses of the stomach, 

54 
of shock, 156 

of subluxation of the semilunar car- 
tilages of the knee, 210 
surgical, of renal htemnturia, 120 

of tuberculosisofthegenito-urinary 
organs, 116 
of tuberculosis of the genito-urinary 

organs, 116 
of urethral stricture, 140 
of vesical calculi, 138, 139 
of vomiting, 58 

after ansesthesia, 58 
nervous, 58 
Tropon, use of, in dietetics, 56 
Tubercular joints, operative treatment of, 
196 
peritonitis, 85 
Tuberculin in the diagnosis of tuberculosis 
of the stomach, 35 



Tuberculosis, acute miliary, relation be- 
tween tuberculosis of bones and joints 
and, 193 
of bone^ and joints, 192- 

relation between, and acute 
miliary tuberculosis, 193 
of the genito-urinary organs, 115 
diagnosis of, 1 15 
treatment of, 116 
intestinal, 70 
of the kidneys, 11*5, 116 

treatment of, 116 
of a limb, amputation in, 179 
relation of coxa vara to, 268 
of the shaft of long, hollow bones, 193 
of the stomnch, 34 
of the symphysis pubis, 195 
symptoms of, 195 
Tumors of the bladder, 136 

of bone, benign and malignant, 234 
Typhoid bacilli in the bladder, 363 
in the urine, 362 
bacillus infection of the bladder, 112 

treatment of, 114 
fever, hygiene of, 362 

means by which it is spread, 262 
its spread by flies, 364 
use of urotropin in convalescence 
from, 304 



ULCER, i^eptic, 26 
Urwraia, 289 

mechanical theory of, 289 
toxic theories of, 293 
Urea in relation to toxicity of the urine, 
•283 
and uric- acid, physiological action of 
mineral waters and baths on the 
blood and on the excretion of, 303 
I Ureter, obstruction of the, results of, 278 
I Ureteral calculus, 129 
I detection of, 129 

I catheter, use of, in pyelitis, 115 

Ureters, catheterism of, 1 30 
I for detection of ureteral calculus, 

130 
use of, 131, 132 
proper disposition of, in exstrophy of 

the bladder, 138 
results of obstruction of the, 278 
Urethra, auto-infection of the, 103 
bacteria^ of the normal, 101 
infection of the, 96, 99 
Urethral irrigation in the treatment of 
gonorrhoea, 106, 109 
stricture, 140 

treatment of, 140 
Urethritis, 'chronic non-venereal, 105 
importance of diagnosis in, 103 
non-bacterial, 101 
Uric acid excretion, relation of, to diet, 302 
to solubility, 303 
physiological action of mineral 
waters and baths on the blood 
and on the excretion of urea 
and, 303 
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Urinary calculi, detection of, by Bontgen , 
rays, 128 , 

pigment in relation to toxicity of the 

urine, 284 
tract, pyogcAic infections of the, 111 
treatment of, 114 
Urine, the bacillus typhosus in the, 362 
bacterial infection of the, 113 ' 

treatmentof, 113, 114 

C ' 

cause of the high value of the - quo- ' 

N I 

tient of normal, 318 | 

chlorides in the, 285 

diagnostic value of their diminu- ' 

tion, 287 ! 

in pneumonia, 285 i 

potassium salts in relation to, 283 | 

toxicity of, 282 j 

urea in relation to, 283 i 

urinary pigment in relation to, 284 I 

Urotropin, use of, in bacteriuria, 113, 114 | 

in convalescence from typhoid | 

fever, 364 | 

in diseases of the prostate, 141 | 

Urticaria of the tongue as a 'complication of ^ 

achlorhydria, 52 



VAGUS, inhibitory fibres in the, for oeso- 
phagus and stomach, 322 
Vas deferens, excision of, in disease of the 
prostate, 141, 144 
relative value of, 148 
Vasectomy for disease of the prostate, 141, 
144 
relative value of, 148 
Ventricles, co-ordination of the, 310 
Vesical calculi, 130 



Vesical calculi, cystotomy for, 139 

litholapaxy for, 138 
Vesicle, seminal, excision of, for chronic 

gonorrhcea, 111 
Vesico-intestinal fistulse, 137 
Vision, physiology of, 322 

studies in the boundary region of, local- 
ized, 322 
Volume of animal cells, influence of saline 

solutions on, 304 
V^omiting, 57 • 
cyclic, 57 
nervous, 58 
treatment of, 58 



WATER-BORNE diseases, relations and 
hygiene of air-borne and, 370 
purification of flowing, 365 
sedimentation of, in reservoirs, 365 
When to amputate, 177 

in infection, 179 
White blood-corpuscles, researches upon 

the number df red and, 310 
Wounds, bullet, emphvsematous cellulitis 
in, 159 
gunshot, emphysematous cellulitis in, 

162 
recent lacerated, emphysematous cellu- 
litis in, 170 



VELLOW fever, hygiene of, 361 



ZINC sulphate in the treatment of catar- 
rhal gastritis, 26 
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